
e



DRAFT DOE/RL-95-81

A Compendium of Field Reports Providing
Supporting Information Regarding Closure
of the 1100-EM-1, 1100-EM-2, and
1100-EM-3 Operable Units, Hanford,
Washington

Date Published

September 1995

Prepared for the U.S. Department of Energy
Office of Environmental Restoration and
Waste Management

United States
Department of Energy
P.O. Box 550
Richland, Washington

Approved for Public Release

0



CONTENTS

1.0 Introduction.

2.0 Summary of Remedial Activities for the 1100-EM-1 Operable Unit, Hanford,
Washington.

3.0 Summary of Remedial Activities for the 1100-EM-2 and 1100-EM-3 Operable
Units, Hanford, Washington.

4.0 Field Investigation Report for the 1100-EM-2 and 1100-EM-3 Operable Units.

5.0 Horn Rapids Landfill Monitoring Well Logs.

6.0 Groundwater Analytical Data Summary for Horn Rapids Landfill.



SECTION 1

INTRODUCTION



A COMPENDIUM OF FIELD REPORTS PROVIDING SUPPORTING INFORMATION
REGARDING CLOSURE OF THE 1100-EM-1, 1100-EM-2, AND l100-EM-3

OPERABLE UNITS, HANFORD, WASHINGTON

1.0 INTRODUCTION

This compendium contains field activity reports and summaries of data associated with
pre-remediation investigations and the remedial actions for the I 100-EM-1, 11 00-EM-2, and
1 I00-EM-3 operable units. It is intended to provide backup detail to the information provided in
DOE/RL-95-80.
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1.0 INTRODUCTION

CDM Federal Programs Corporation (CDM Federal) has prepared this summary report

describing the removal and stockpiling of contaminated soil at the Hanford 1100 Area, EM-I

Operable Unit (1100-EM-1), Hanford Reservation, Richland, Washington, for the U.S. Army

Corps of Engineers Walla Walla District (USACE) under Contract No. DACW68-94-D-0001.

Activities described in this summary report were conducted as part of the remedial action for the

1100-EM-I portion of the 1100 Area National Priorities List (NPL) Site. This work was

conducted in accordance with the USACE Statement of Work (SOW) dated September 26, 1994,

and subsequent modifications dated January 20, and February 24, 1995. Work conducted by

others as part of the 1100-EM-I Remedial Action is briefly described in this report.

1.1 OBJECTIVES

The objectives of the tasks completed by CDM Federal were to excavate and stockpile, for

offsite treatment and/or disposal, soils contaminated with hazardous materials at 1100-EM-I

sites that have been shown to present potential long-term risks to human health. These

objectives were accomplished through the excavation of suspected contaminated soils and

segregation of confirmed contaminated materials. Sampling and analyses were performed to

determine the amount of excavation necessary and to verify the concentration of contaminants in

remaining soils with respect to the remediation criteria. The objectives of remedial activities

completed by others included the closure of the Horn Rapids Landfill as an asbestos landfill and

the installation of five groundwater-monitoring wells to facilitate evaluation of groundwater

remedial action objectives.

1.2 SCOPE

The scope of the tasks completed by CDM Federal included the removal and stockpiling of soils

from areas of three 1100-EM-I sites where previous investigations (DOE 1993) have

demonstrated the presence of contaminants exceeding remediation criteria. These three sites are

the Discolored Soil Site, the Ephemeral Pool Site, and Horn Rapids Landfill. Contaminated soils

were to be stockpiled on and covered with plastic sheeting pending transportation and disposal

by others. Determination of the concentration of contaminants of concern (COC) in soils

excavated from the three sites was made using onsite laboratory capabilities and confirmed by

offsite laboratory analyses.

1.3 REPORT ORGANIZATION

This summary report is organized into seven sections. Introduction and site background are

presented in Section 1.0. Previous investigation results are summarized in Section 2.0. Methods

Ol5SUMRFT/21Scp95/CDP 1-1



used for remediation of the I 100-EM-] sites are discussed in Section 3.0. A summary of the
results of remediation of the three sites is provided in Section 4.0. Section 5.0 details Quality
Assurance/Quality Control (QA/QC) protocols implemented by CDM Federal, and provides an
assessment of data usability. A brief statement of conclusions is included as Section 6.0 of the
report. Section 7.0 is a listing of references cited.

Appended to this summary report is a presentation of the analytical data generated by the onsite
laboratory during the site remediation activities (Appendix A). Offsite laboratory analytical data
are presented in table form within the main portion of the report, except for waste
characterization sample results. Data for the waste characterization samples are provided in
summary form in Appendix B. Full analytical data sets as reported by the offsite laboratory will
be entered on the Hanford Environmental Information System (HEIS). All sample tables
presenting the results of offsite analyses include HEIS numbers for each sample to allow cross-
reference. Attainment criteria determination was made using the data set presented in Appendix
C. A copy of the USACE North Pacific Division Quality Assurance Report (QAR) is provided
in Appendix D. Appendix E of this report includes two memoranda describing radiological
surveys of tires formerly located at the Horn Rapids Landfill. Well logs are provided in
Appendix F for five groundwater-monitoring wells installed at the Horn Rapids Landfill.

015SUMRPT/21ep95/CDP 1-2



2.0 BACKGROUND

A detailed background of the Hanford 1100 Area is presented in the Remedial
Investigation/Feasibility Study (RI/FS) Report (DOE 1993), and in the Remediation Design and

Remedial Action Plan for the 1100 Area (USACE 1994a). This section provides a brief
summary of site history and setting.

2.1 LOCATION AND DESCRIPTION OF THE EM-1 OPERABLE UNIT

The Hanford 1100 Area was placed on the NPL in July 1989. The location of the Hanford Site
and the 1100 Area are depicted on Figure 2-1. To facilitate the assessment and remediation of
1100 Area, potential hazardous waste sites were divided into four OUs based on geographic area
and common waste sources. The four OUs are identified as 1100-EM-I (EM-1), 11 00-EM-2
(EM-2), 1 I00-EM-3 (EM-3), and 1 I00-IJ-I (IU-1). Due to the close proximity of the 1100-
EM-1 to the North Richland well field which constitutes the water supply for the town of
Richland, EM-I was assigned the highest priority of the Hanford 1100 Area OUs. The 1100-
EM-I underwent a full-scale RI/FS to determine the nature and extent of contamination and to
identify preferred remedial alternatives.

The 1100-EM-I encompasses an area on the southeast side of the Hanford Site, north of the town
of Richland. EM-I contains the central warehousing, vehicle maintenance, and transportation
distribution center for the entire Hanford Site. Additionally, the Horn Rapids Landfill is located
in the northern portion of EM-1. Operations at EM-I have included the use of solvents, fuels,
oils, and polychlorinated biphenyls (PCB).

During the RI/FS, three areas within EM-I were determined to contain contaminants at levels
that may pose potential long-term risks to human health. These areas of concern include an area
of discolored soil (Discolored Soil Site), a depression adjacent to a parking lot which served to
collect runoff (Ephemeral Pool), and a former landfill (Horn Rapids Landfill). The location of
each of these three areas are depicted in Figure 2-2. Section 2.2 presents descriptions of the
three sites and the results of previous investigations for each.

2.2 SUMMARY OF PREVIOUS INVESTIGATIONS

Data from previous investigations were used to identify areas of contaminated soils requiring
excavation. The 1100-EM-I OU RI/FS Report (DOE 1993) served as the source for the
information presented in this section and provides a more detailed description of the methods
and results of the investigations. The investigation results for the three sites are presented
separately.

O5UMRPT/21Sep95/CDP 2-1
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As reported in the RI/FS Report (DOE 1993), analytical results from soil samples collected at

each of the three sites during previous investigations were compared to Upper Tolerance Limits

(UTLs) for each analyte detected. The UTLs are essentially project-specific background levels

calculated under an earlier study and reported in the Phase 1100-EM-I OU Report (DOE

1990). Further explanation and the method UTL calculations are provided in Appendix K of the

1100-EM-I OU RI/FS Report (DOE 1993) and in the Phase I Report (DOE 1990). Any analyte

found to be present at a site at a concentration exceeding the UTL was considered to be a

contaminant of potential concern (COPC).

Potential risks to human health and the environment posed by the COPCs identified at each site

were assessed in the RI/FS. Contaminants present at concentrations believed to present an

unacceptable potential health risk are those which were targeted for cleanup. Health-based

cleanup goals were established for these contaminants, typically at higher concentrations than

the UTLs. No contaminants were found to present an unacceptable potential risk to

environmental receptors.

2.2.1 DISCOLORED SOIL SITE

The Discolored Soil Site lies approximately 609 m (2000 ft) northwest of Building 1171 and

encompasses an east-west trending depression. Previous investigations identified visibly stained

soil covering an area of about 1.8 m (6 ft) by 3.0 m (10 ft) at the eastern end of the depression.

The stained soil was determined to be the result of a spill of bis(2-ethylhexyl)phthalate (BEHP).

Three COPCs were determined to be present in surface soils of the Discolored Soil Site at

concentrations exceeding UTLs. These contaminants and their maximum detected

concentrations include the following: bis(2-ethylhexyl)phthalate (BEHP) (25,000 mg/kg);

chlordane (1.86 mg/kg); and heptachlor (0.065 mg/kg). The risk assessment conducted as part of

the RI/FS (DOE 1993) demonstrated that BEHP was the only contaminant detected at a

concentration which presented an unacceptable potential health risk. Contamination was thought

to be limited to the top 25.4 cm (10 in) of soil and in the eastern end of a triangular depression

which defines the site. Figure 2-3 modified from the RI/FS Report (DOE 1993) shows the

estimated distribution of BEHP in surface soils at concentrations exceeding the UTL of 690

micrograms per kilogram (pg/kg). The cleanup criteria for BEHP established in the 1100 Area

Record of Decision (ROD) (EPA 1993) was 71 mg/kg. The volume of contaminated soil to be

removed was estimated to be 99 to 336 cubic meters (130 to 440 cubic yards) assuming an

excavation depth of 0.46 m (1.5 ft) (USACE 1994a).
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2.2.2 EPHEMERAL POOL

The Ephemeral Pool is a 6.1 m (20 fl) by 213 m (700 ft) manmade depression on the western

side of the Building 1171 parking lot where runoff water collects and evaporates.

The COPCs identified in surfacd soils at the Ephemeral Pool Site and their maximum detected

concentrations consist of chlordane (2.8 mg/kg), heptachlor (0.029 mg/kg), and PCB Aroclor

1248 (42 mg/kg). Of these contaminants, only Aroclor 1248 was determined to present an

unacceptable potential human health risk. Figure 2-4 modified from the RI/FS Report, shows the

estimated distribution of Aroclor 1248 and chlordane in surface soils of the Ephemeral Pool Site.

The UTL for Aroclor 1248 is 170 pg/kg. The cleanup level for PCB at the Ephemeral Pool Site

was established at 1 mg/kg (EPA 1993). Soil containing Aroclor 1248 at concentrations greater

than this level was assumed to be confined to the northern portion of the elongate depression

which defines the site. Based on an estimated depth of contamination of 0.46 m (1.5 f), the

volume of contaminated soils to be removed from this site was estimated to be between 126 to

260 cubic meters (165 to 340 cubic yards) (USACE 1994a).

2.2.3 HORN RAPIDS LANDFILL

The Horn Rapids Landfill covers approximately 20.25 hectares (50 acres) located northeast of

the Siemens Power Corporation facility and north of Horn Rapids Road. The landfill was

operated as an uncontrolled landfill from the late 1940s until the 1970s. Disposal of office and

construction waste, asbestos wastes, sewage sludge, and fly ash is known to have occurred at the

landfill. In addition to asbestos contamination, thirteen COPCs were identified in surface soils

during investigation of the Horn Rapids Landfill. These contaminants and their maximum

detected concentrations include the following: arsenic (6.6 mg/kg); barium (1320 mg/kg);

chromium (1250 mg/kg); copper (1280 mg/kg); manganese (501 mg/kg); nickel (557 mg/kg);

thallium (3.1 mg/kg); vanadium (101 mg/kg); zinc (3160 mg/kg); beta-hexachlorocyclohexane

(beta-HCH) (0.094 mg/kg); DDT (1.98 mg/kg); heptachlor (0.02 mg/kg); and PCB (102 mg/kg).

PCB were also detected in two subsurface soil samples. The risk assessment demonstrated that

PCB represented the only contaminant detected at concentrations which present an unacceptable

human health risk (DOE 1993).

Soils containing PCB were detected only in the south-central portion of the Horn Rapids

Landfill. Figure 2-5 modified from the RI/FS Report (DOE 1993) illustrates the location of soil

samples demonstrating PCB contamination at concentrations exceeding the UTL of 170 pg/kg.

Other COPCs which were found to be approximately coincident with (i.e., detected in the same

area as) the PCB contamination include the following: heptachlor, DDT, DDE, (beta-HCH), and

vanadium. The 1100 Area ROD (EPA 1993) established a cleanup level of 5 mg/kg for PCB-

contaminated soil at the Horn Rapids Landfill. Assuming a maximum depth of contamination of

1.52 m (5 ft), the volume of contaminated soils requiring removal (i.e., soil with concentrations

2-6Ol5SUMRPT/21Sp95/CDP
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of PCB exceeding the cleanup criteria established in the ROD) was estimated to be
approximately 230 to 460 cubic meters (300 to 600 cubic yards) (DOE 1993). The 1100 Area
ROD (EPA 1993) also required that a cap be constructed over the entire landfill and that five
groundwater-monitoring wells be installed. These remedial objectives were accomplished by
other USACE contractors.
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3.0 REMEDIATION APPROACH

Remediation of the 1100-EM-I operable unit was accomplished by two USACE contractors,
CDM Federal and Morrison Knudsen Environmental Corporation (Morrison Knudsen), and
several subcontractors. In this section, activities conducted by CDM Federal are described in

detail. The final subsection presents a summary of remedial activities completed by Morrison

Knudsen.

CDM Federal conducted the sampling, excavation, and stockpiling of contaminated soils at the

three 1100-EM-I sites between January 30, 1995, and March 16, 1995. These tasks were

accomplished according to procedures contained in the following documents:

- Remedial Action Work Plan, Removal and Stockpiling of Contaminated Soil, EM-1

Operable Unit, Hanford 1100 Area, Washington; CDM Federal, 1995.

- Remediation Design and Remedial Action Plan for the 1100 Area, Hanford Site; USACE,
Walla Walla, 1994.

* Remedial Design Field Sampling Plan for Field Investigations Supporting Remedial
Design/Remedial Action Activities in the 1100 Area; USACE, Walla Walla, 1994.

- Quality Assurance Project Plan for Field Investigations Supporting Remedial
Design/Remedial Action Activities in the 1100 Area; USACE, Walla Walla, 1994

Deviations from the procedures outlined in these documents are described in Section 5.5.

3.1 REMOVAL AND SEGREGATION OF CONTAMINATED SOILS

Prior to the excavation of contaminated soils from the Discolored Soil Site, the Ephemeral Pool

Site, and the Horn Rapids Landfill, the locations at which soil samples were collected during the

RI/FS were surveyed and staked by the USACE. Removal of contaminated soils was

accomplished using a track hoe. Excavation at each site began in the area of known

contamination (based on RI/FS sample results) and proceeded downward and outward based on

visual evidence of contamination and the results of onsite screening analyses conducted in the

mobile laboratory. Contaminated soils were stockpiled on 10-mil plastic sheeting and covered

with heavy-gauge tarps at the end of each day.
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3.2 SAMPLING

3.2.1 TYPES OF SAMPLES COLLECTED

At the direction of the USACE, sampling and analysis was conducted at the three EM-I sites for
five separate purposes. The types of samples collected and the intended purpose of each is
described below:

Screening Samoles - Once excavation of suspect contaminated materials had begun, soil samples
were collected from the base and walls of the excavation at regular intervals to determine the
presence or absence of contaminants above the cleanup levels established in the 1100 Area ROD
(EPA 1993). These samples were analyzed in an onsite laboratory facility providing rapid
turnaround and at least U.S. Environmental Protection Agency (EPA) QC Level II analytical
results. Analytical results were typically available within three hours of sample collection.

Confirmation Samples - Once all contaminated soil had been removed from a site, as
demonstrated by the analytical results of screening samples collected from the excavated area,
confirmation samples were collected for off-site laboratory analysis. Analyses were performed
on a quick turnaround basis with initial results available within 48 hours of sample receipt by the
laboratory. These analyses were conducted in accordance with EPA QC Level III data

requirements, with 10% meeting EPA QC Level IV equivalent data requirements. Additionally,
at least 10% of all confirmation samples were split and submitted to the USACE North Pacific
Division (NPD) Laboratory for analysis as QA samples.

Rinsate Samples - Aqueous samples consisting of water from the final rinse in sample equipment

decontamination were collected during confirmation sampling at each site to evaluate the

potential for cross-contamination. These samples were analyzed for the cleanup target
constituents at the offsite laboratory in accordance with EPA QC Level III data requirements.
These samples were also split and submitted to the USACE NPD Laboratory as QA samples.

Waste Characterization Samples - Composite samples were collected from contaminated soil

stockpiles at each site to quantify the concentration of target contaminants and to determine the

presence or absence of other hazardous constituents. These data were used to identify
transportation and disposal requirements for each waste stream. Analyses of waste

characterization samples were conducted by the offsite laboratory according to EPA QC Level

III data requirements.

Profile Samples - A single composite sample was collected to represent each of the two

categories of contaminated soils stockpiled; (1) BEHP-contaminated soils from the Discolored

Soil Site, and, (2) PCB-contaminated soils from the Ephemeral Pool Site and the Horn Rapids
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Landfill. The sample of BEHP-contaminated soil was shipped to APTUS for evaluation of
incineration characteristics while the PCB-contaminated soil sample was shipped to Chemical
Waste Management for determination of suitability and acceptance for land disposal.
Assessment of these profile samples by the two treatment and disposal facilities resulted in the
acceptance of both waste streams.

3.2.2 SAMPLE IDENTIFICATION AND MAPPING

Identification or labelling of samples collected during the remediation of the EM-I sites
followed protocols outlined in the Remedial Design Field Sampling Plan for the 1100 Area,
Hanford Site (USACE 1994b). A field coding system was used to identify each sample during
the sampling program. Samples were numbered according to the following system:

Example Sample Number: EM-1/01 - CM - 15 - 3; where

EM-l = Hanford 1100 Area, EM-I OU

01 = Site #01 (Discolored Soil Site); alternatively,
02 Site #02 (Ephemeral Pool Site)
03 = Site #03 (Horn Rapids Landfill)

CM = Confirmatory/Mobile Lab (screening sample); alternatively,
C = Confirmatory/Offsite Lab

W = Waste Characterization Sample

15 = Sampling Location

3 Collection Depth (in feet unless otherwise specified)

Equipment rinsate blanks were designated by adding the letters "EB" to the front of the sample
number for the soil sample collected immediately prior to the decontamination event. The letters
"QA" were added to the front of the sample number for split samples shipped to the USACE
NPD Laboratory for QA analyses. Split samples analyzed by CDM Federal's subcontract offsite
laboratory were submitted as blind duplicates (i.e., split samples were given different location
numbers than corresponding original samples).

Sample locations were recorded and plotted with respect to an arbitrary grid established at each
of the sites. The temporary grids were installed using a simple tape measure, paint, and pin
flags. These grids were not surveyed. Therefore, sample locations must be considered
approximate.
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3.3 ONSITE LABORATORY ANALYSES

A mobile laboratory was used to provide same-day analytical results for screening samples
collected during excavation at the three EM-I sites. QA/QC procedures employed in the
analysis of samples in the mobile laboratory met or exceeded the certification/accreditation
requirements of the Washington Department of Ecology. All samples were hand delivered to the
mobile laboratory under standard chain-of-custody protocols.

All screening samples were extracted with hexane using a sonication method (SW-846 Method
3550), and analyzed by gas chromatograph and capillary column. Screening samples from the
Discolored Soil Site were analyzed by SW-846 Method 8060 for the presence of BEHP.
Screening samples from the Ephemeral Pool Site and the Horn Rapids Landfill were analyzed by
SW-846 Methods 8081 (GC with a capillary column) for the presence of PCB. Analytical
results were reported on a dry-weight basis, using estimated moisture content for samples as
received. Sample data packages produced by the onsite laboratory conformed to EPA Level 1I
QC requirements.

3.4 OFFSITE LABORATORY ANALYSES

Confirmation samples, rinsate samples, and waste characterization samples were shipped offsite
for laboratory analysis. The analyses performed and sample data packages provided by the
offsite laboratory reflect EPA QC Level III, except for 10% "CLP-type" analyses which reflect
EPA QC Level IV. Sample extractions utilized the Soxhlet method (SW-846 Method 3540).
BEHP analyses for samples collected at the Discolored Soil Site were by SW-846 Method 8060.
Analysis of samples from the Horn Rapids Landfill and the Ephemeral Pool Site was by SW-846
Method 8080 for PCB. For all analyses, moisture content was determined by ASTM Method
D2216 and analytical results were reported on a dry-weight basis.

3.5 DATA EVALUATION

Attainment criteria were established by the regulatory agencies to determine when cleanup

criteria had been met for the 1100-EM-I sites. These criteria are based on the cleanup standards

provided in the ROD (EPA 1993) and existing state requirements for the remediation of

hazardous waste sites.

3.5.1 ATTAINMENT CRITERIA

Attainment criteria for the 1100-EM-1 soil removal actions were developed jointly by EPA and

Ecology. Guidance for application of numerical standards established in the Washington Model
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Toxics Control Act (MTCA) formalized in WAC 173-340-740(7)(d) was used as the basis for
these criteria. For 1100-EM-1, the sites would be considered to be fully remediated if

(i) The upper confidence interval on a true soil concentration is less than the soil cleanup
level. Statistical tests would be performed at a Type I error level of 0.05 (95% upper
confidence level);

(ii) No single sample concentration is greater than two times the soil cleanup level; and

(iii) Less than fifteen percent of the sample concentrations exceed the soil cleanup level.

In the development of these criteria, it was recognized that the data sets obtained would probably
have sample distributions which were "skewed to the left." In other words, there would be a

large number of samples where contaminant concentrations were not detected (thus the leftward

skew), some samples where contaminant concentrations were between non-detect and the
specified cleanup levels, and a small percentage of samples where contaminant levels ranged
between the cleanup level to two times the cleanup level. If the sample sets were tested for
normality and log-normality and failed, it was agreed that the approximate method of calculating
the one-sided upper confidence limit presented in Section 5.2.1.3 of Ecology's Statistical
Guidancefor Ecology Site Managers (Ecology 1992) would be used.

3.5.2 SAMPLE POPULATION

The sample population for data includes that analyzed by both on-site and off-site laboratories.
The analytical methods used by the on-site laboratory were selected to ensure that all data
obtained would be reliable. Off-site laboratory analysis was used to provide confirmation that
cleanup levels had been met. In some cases, a sample was split and analyzed by both
laboratories. A comparison of these data found excellent correlation between results. Blind
duplicate analyses were also performed on samples submitted to the on-site laboratory as a
quality control check. Again, excellent correlation of the analyses was determined. In cases
were duplicate analyses were run, an average of the returned values was used for statistical input.

3.6 OTHER REMEDIAL ACTIVITIES

Several other remedial activities were performed by USACE contractor Morrison Knudsen in
fulfillment of the 1100 area ROD (EPA 1993). These activities can be divided into three general
categories; closure of the Horn Rapids Landfill, installation of groundwater-monitoring wells,
and transport and disposal of wastes. Work accomplished under each category is summarized
below.
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3.6.1 CLOSURE OF THE HORN RAPIDS LANDFILL

The 1100 area ROD (EPA 1993) required that the Horn Rapids Landfill be closed as an asbestos

landfill in accordance with the National Emissions Standards for Hazardous Air Pollutants

(NESHAP) contained in the Code of Federal Regulations (CFR) 40, 61.151. Compliance with

this requirement involved the construction of an engineered cap and the placement of a notice on

the property deed. However, prior to construction of the cap an open landfill cell containing

automobile and truck tires required remediation and a burn cage was to be dismantled.

Remediation of the open cell at the Horn Rapids Landfill began with a radiological survey of

approximately 200 tires. No detectable activity was observed by the survey. Appendix D

contains two memoranda referencing the survey. The tires were transported to Tire Byproducts

Company of Spokane, Washington, to be recycled. The burn cage was dismantled and

transported to the central portion of the landfill to be covered with the cap.

Construction of the Horn Rapids Landfill cap followed methods given in the RemedialAction

Workplanfor the 1100-EM-1 Operable Unit (DOE 1995a). A random material layer with a

thickness of 45 cm (18 in) was overlain by a 15 cm (6 in) layer of topsoil. The location and

extent of the cap is shown on Figure 3-1. Construction of the cap was completed on April 13,
1995. Seeding of the cap to promote native vegetation is scheduled for the Fall of 1995.

3.6.2 GROUNDWATER-MONITORING WELLS

The 1100 Area ROD (EPA 1993) specified compliance with the Safe Drinking Water Act

(SDWA) maximum contaminant level (MCL) of 5 ug/l for trichloroethylene (TCE) in

groundwater at the Horn Rapids Landfill. The remedial action for achieving this goal was

identified as natural attenuation. Groundwater monitoring was specified to confirm that the

remedial action objectives were being achieved. In addition, controls were initiated to prevent

the installation of groundwater wells in the path of contaminated groundwater until remedial

action objectives have been attained.

In August, 1995, five groundwater-monitoring wells were installed down gradient of the Horn

Rapids Landfill. Figure 3-2 illustrates the location and provides the coordinates for these wells.

Well logs for these five wells are presented in Appendix E. Well installation and periodic

sampling are described in the Additional Monitoring Well Installation and Field Sampling Plan

(DOE 1995b).

015SUMRPT/2IScp95/CDP 3-6



-* N 34378.540

N 14233.520
+ + - F2880.200

SN 42E 592.9

- E CLOSURE CAP /
- +

PE.METR ENCE nP .. .

/- Il96I

& 592910.040
x --. If

j N 339545.9....

-- A iH

(N

SCLE / MEER

+ +99.4

... m..... m
.. ...... . .. F

3-7

I]

- 1 - - I

.......... '**. i

+ ' I +

SCALE IN METERS
loom 0 l0om

1 PERIMETER FENCE ANDem I CLOSURE CAP
CM FEDERAL PROGRAMS CORPORATION HR AISLNFL

mbaa7 o amp & a. eff j ON AID ANFL Figure 3-1



COE-29

WELL LOCATION

NORTHING EASTINGWELL I.D.

COE-1 113990.381 594747.815
1 14966.162 I594070.903

COE-3 115177.897 593427.805

COE-4 114436.963 593389.751

COE-5 114771.440 592989.866

COORDINATES ARE WASHINGTON SOUTH
ZONE, NADS3/91, METERS

W-7A

N F C) >D

LEGEND:

* EXISTING WELLS

O NEW WELLS

II

a

Ca

-t
'-4

- E -

W-BA

aa

---------------- ------------------------------

MW-20

IlI- ~ ~ ~ ME= A 9f~.4

IN r-ArILJD
m-IW-12

DFILL

A 21 MW--22
i 1 / 1 15MW-_ - -R-.ids

MW-S L -- -- - 4orn Roolds Rood

ANF-14 
F 

LW-t
NF-25 .-. ANF-26

cE ANF-I1902 e ANF-2 'SOUTH PIT
\h-' ANF-20

\\ ANF-21

ANF24 ANF-I 
ANF-3 -ANF-24 ANF-4

ANF-5

ANF-23 ANF-Z ANF-13 ANF-6 MOW-2 L

ANF-22

SIEMENS NUCLEAR

N

11

300
AREA 6-527-EI4

c0

-o
0 R K S

i 6-S29-E2 0
COE-i C

Teat Wen-

E6-30-EISA

6-S31-E13

6-S32-E38
-I -- 6-32-E3A-

N w ll

z-

I

WON
CM FEDEAL PROGRMS COEPORLTION

maowmyocCap & lid.. ha.

NEW MONITORING
WELL LOCATIONS

Figure 3-2
3-8

4e

HO Ri

LAN

---- I

A

F_

1 1-

.__.

AH



3.6.3 TRANSPORT AND DISPOSAL OF WASTES

Contaminated soils from the Horn Rapids Landfill, Discolored Soil Site, and Ephemeral Pool
were transported and disposed by Morrison Knudsen. PCB contaminated soil from the Horn
Rapids Landfill and Ephemeral Pool were disposed of at the Chemical Waste Management
Facility in Arlington, Oregon. That facility is a RCRA, Class C/Toxic Substances Control Act
(TSCA) disposal location. The BEHP contaminated soil was subject to thermal treatment at the
Aptus, Incorporated Incineration Facility in Aragonite, Utah.
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4.0 SITE REMEDIATION AND ANALYTICAL RESULTS

This section presents the results and findings of the remedial action conducted by CDM Federal
at the Hanford I100-EM-I sites. The first three subsections describe the excavation, screening,
and confirmation sample results for each of the three sites. The fourth subsection provides a
summary of the final disposition for wastes generated at each site. Application of the attainment
criteria established by the regulatory agencies is discussed in Section 4.5.

4.1 DISCOLORED SOIL SITE

Excavation and stockpiling of BEHP-contaminated soils at the Discolored Soil Site were
accomplished on February 13 and 14, 1995. Figure 4-1 depicts the depths of excavation and the
screening and confirmatory sample locations at the Discolored Soil Site. Initial soil removal to a
depth of 60 cm (2 ft) was accomplished based on field observations of stained soils. Previous
investigations demonstrated elevated concentrations of BEHP associated with the discolored
soils in this area (DOE 1993). Staining of soil was darkest in the uppermost 20 cm (8 in) of the
soil profile.

Once all stained soils had been removed, screening samples were collected to determine if
additional excavation would be necessary. Analytical results for each screening sample are
provided in Appendix A of this report. Samples were collected from the perimeter ofthe
excavation (from the excavation walls) and from the base of the excavation. Of the 25 samples
collected and subsequently analyzed by the onsite laboratory, results from two samples
indicated the presence of BEHP at concentrations exceeding the established cleanup level of 71
mg/kg. Additional excavation was conducted in the area of these two samples and the areas
were resampled. The results of the deeper sampling in these areas demonstrated that soils
contaminated by BEHP at concentrations greater than the cleanup level had been removed. A
total of approximately 61 cubic meters (80 cubic yards) of BEHP-contaninated soil were
excavated and stockpiled at the Discolored Soil Site.

Eleven confirmatory samples (including one duplicate sample) were collected from the
excavation for offsite laboratory analyses. These samples were collected as discrete samples
rather than by the composite sampling procedures described in the Remedial Action Work Plan
(CDM Federal 1995). Discrete samples were collected because of the relatively small areal
extent of the excavated area. This change was discussed with the regulatory agencies prior to
sampling.

Confirmatory sample locations are illustrated in Figure 4-1. The sample which was split for
duplicate analysis was also submitted to the USACE NPD Laboratory as a QA split sample.
Sample locations were selected to provide uniform coverage of the excavated area. Table 4-1
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TABLE 4-1
OFFSITE LABORATORY ANALYTICAL DATA SUMMARY

DISCOLORED SOIL SITE CONFIRMATORY SAMPLES

SAMPLENUMBER HEISNUMBER' DATE COLLECTED BIS(2-
ETHYLHEXYL)PHTHALATE_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _(m g ik g )

EM-1/0I-C-01-2 BODSLO 2/14/95 10.4

EM-1/01-C-02-2 2  BODSLl 2/14/95 9.39

EM-l/01-C-03-2 BODSL3 2/14/95.3

EM-1/01-C-04-2 BODSL4 2/14/95 7.1

EM-1/01-C-05-4 BODSL5 2/14/95 102

EM-1/01-C-06-3 BODSL6 2/14/95 1.2

EM-1/01-C-07-2 BODSL7 2/14/95 4.23

EM-1/01-C-08-2 BODSLS 2/14/95 2.35

EM-1/01-C-09-3 BODSL9 2/14/95 1.67

EM-1/01-C-10-2 BODSMO 2/14/95 ILT

EM-1/01-C- 11-2 BODSMI 2/14/95 6.12

EBEM-l/01 -C-l -' BODSM2 2/14/95 0.522

' HEIS = Hanford Enviornmental Infornation System

'Sample EM-l/01-C-02-2 collected as a blind duplicate of sample EM-I /01-C-01-2. Original sample also split for
QA Analysis by USACE NPD Laboratory.

EB indicates sample is an equipment (rinsate) blank. Analytical aresults for this sample reported in mg/l.
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presents the results from these sample analyses. Evaluation of these data indicated that the

remediation goals had been achieved. Application of the attainment criteria is discussed in

Section 4.5.

4.2 EPHEMERAL POOL SITE

The excavation and stockpiling of PCB-contaminated soils at the Ephemeral Pool Site was

accomplished in two phases. The first phase occurred on February 10 and between February 15

and 17, 1995. The second phase was conducted between March 13 and 15, 1995.

Phase I

Initial sampling was conducted at the Ephemeral Pool Site in areas where RI/FS (DOE 1993)

sample results had previously demonstrated the presence of PCB-contaminated soils. This

consisted of the area surrounding RI/FS sample locations E-2 and E-3 (Figure 4-2), the positions

of which were surveyed by the USACE prior to mobilization of the excavation crew to the site.

The first 14 screening samples collected were from a depth of approximately 30 cm (1 ft) to

determine an appropriate depth for initial excavation (samples 1-I through 14-1 on Figure 4-2).

Of these samples, only five contained PCB at concentrations exceeding the 1.0 mg/kg cleanup

standard for total PCB. All of these samples were from an area near the E-2 RI/FS sample point

marker. Soils were excavated to a depth of 30 cm (I ft) from the area surrounding the E-2 and

E-3 sample location markers and as indicated by screening sample results.

Evidence from the screening sample results suggested that the elevated PCB concentrations were

associated with a dark stained layer present from a depth of 0-5 cm (0 to 2 inches) in some

portions of the Ephemeral Pool Site. Screening samples were collected which represented the

upper 5-15 cm (2 to 6 inches) of soil in these areas. Excavation at the Ephemeral Pool Site

proceeded with the goal of removing this layer where screening sample data indicated that it was

contaminated by PCB.

By February 17, 1995, a total of approximately 70 cubic meters (90 cubic yards) of PCB-

contaminated soil had been removed and stockpiled at the Ephemeral Pool Site. Data from

screening samples collected to that point, particularly samples 43-6" to 67-2", demonstrated that

a fairly large area of the site had, at the surface, a shallow layer of soil with PCB concentrations

between 0.5 and 2 mg/kg PCB. Work at the Ephemeral Pool Site was suspended by the USACE

pending a re-evaluation of the excavation approach and discussions between the USACE and

representatives of DOE and the regulatory agencies.
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Phase II

Excavation work resumed at the Ephemeral Pool Site on March 13, 1995. Removal of
contaminated soils at the Ephemeral Pool Site continued with the enlargement of the existing
excavation surrounding the E-2 RI/FS sample location to remove soils containing PCB at
concentrations exceeding the ROD cleanup level (Figure 4-2). Excavation proceeded to depths
of approximately 0.6 to 1.0 m (2 to 3 ft) in areas where screening sample data warranted. On
March 15, 1995, screening sample data suggested that the remediation criterion for PCB had
been achieved. A total of approximately 115 cubic meters (150 cubic yards) of PCB-
contaminated soils were excavated and stockpiled at the site.

Eighteen confirmatory samples (including two duplicate samples) were collected from the
excavation for offsite laboratory analyses. The two samples which were split for duplicate
analyses were also submitted to the USACE NPD Laboratory as QA samples. All of these
confirmatory samples were collected as grab samples from sample nodes evenly distributed
within the excavation. Sample locations were selected to provide uniform coverage of the
excavated area. Confirmatory sample locations are presented in Figure 4-3. Table 4-2 presents
the results of analyses for these samples. Data from the confirmation sampling demonstrated the
attainment criteria had been satisfied. Application of the criteria is discussed in Section 4.5.

4.3 HORN RAPIDS LANDFILL

Excavation and stockpiling of PCB-contaminated soils at the Horn Rapids Landfill were
conducted primarily between January 30 and February 8, 1995, with a brief return to complete
the removal on March 13, 1995. Figures 4-4 and 4-5 illustrate the depths of excavation and
screening sample locations for several stages of the removal at the Horn Rapids Landfill.

Initial soil removal at the Horn Rapids Landfill was based on the results of the RI/FS (DOE
1993). Soils were removed to a depth of approximately I m (3 ft) from a 12 m by 12 m (40 ft by
40 ft) area centered on the earlier RI/FS sample locations, the positions of which had been
surveyed by the USACE. All of the RI/FS samples collected in this immediate area had
contained detectable concentrations of PCB. Screening samples were then collected from the
walls and base of the excavation. Figure 4-1 illustrates the locations of the first 88 screening
samples collected (1-1 through 88-1). Data from screening samples 1-1 through 34-1 indicated
the need for further excavation to the north, west, and south. The excavation was enlarged in
these directions and more screening samples collected (35-1 through 40-1). Removal and
sampling proceeded in this manner for several days with the excavation growing in area and,
where indicated by screening sample data, in depth.
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TABLE 4-2
OFFSITE LABORATORY ANALYTICAL DATA SUMMARY

EPHEMERAL POOL SITE CONFIRMATORY SAMPLES

TBL4-2/04/12/95/CDP

SAMPLE# HEIS## DATE PCB PCB PCB PC13 I CA PCB PCB TOTAL
COLLECTED AROCLOR AROCLOR AROC.OR AROCLOR AROCI.OR AROCLOR AROCLOR PC

I .1016 1221 _ 1232 1242 1248 1254 1260

EM-1/02-C-1- BODSQ4 3/14/95 nd' nd nd nd -d nd 0119 0.119

EM-1/02-C-02-1 BODSQ5 3/14/95 nd nd nd nd nrd nd 0.444 0.444

EM-1/02-C-03-1 BODSQ6 3/14/95 nd nd nd -d nd nd nd nd
EM-l/02-C-04-1 BODSQ7 3/14/95 nd nd nd nd nd nd 0,065 0.065

EM-1/02-C-05-1 BoDSQ8 3114/95 nd nd nd nd nd nd nd nd

EM-1/02-C-06-1 BODSQ9 3/14/95 nd nd nd nd nd nd nd nd
EM-1/02-C-07-1 BODSRO 3/14/95 nd nd nd nd nd nd nd nd

EM-1/02-C-08-2 BODSRI 3/15/95 nd nd nd nd nd nd 0.135 0 135

EM-/02-C-09-2 BODSR2 3/15/95 nd nd nd nd nd rd rd nd

EM-1/02-C-10.I BODSR3 3/15/95 nd nd nd nd nd nd 104 1.04

EM-l/02-C- 1-1 BODSR4 3/15/95 nd nd nd nd nd nd 0.319 0.319

EM-1/02-C-12.1 BODSR5 3/15/95 nd nd nd nd nd nd nd nd

EM-1/02-C-13-l' BODSR6 3/15/95 nd nd nd nd nd nd nd nd

EM-_/02-C-14_2 BODSR 3/15_95 d _d nd nd nd rd 0.080 0.080



TABLE 4-2 (continued)
OFFSITE LABORATORY ANALYTICAL DATA SUMMARY

EPHEMERAL POOL SITE CONFIRMATORY SAMPLES

SAMPLE # HEIS # DATE PC PCB I PCB PCB PCB R PCBR PCB TOTAL
COLLECTED AROCLOR AROCLOR AROCLOR AROCLOR AROCLOR AROCLOR AROCLOR PCB

1 1016 1221 1232 1242 1248 1254 1260

EM-/02-C-15-2 BODSR9 3/15195 nd nd nd nd nd nd nd nd

EM-1/02-C-167- BODSSO 3/15/95 ad nd nd nd nd nd nd nd

EM-1/02-C-17-' BODSSI 3/15/95 nd nd nd nd nd nd nd nd

EM-1/02-C-1-3 BODSS3 3/15/95 nd nd nd nd nd nd nd nd

EBEM-1/02-C-16-O' BODSS4 3/15/95 nd nd nd nd nd nd nd nd

nd = not detected
'Sample EM-1/02-C-13-1 collected as a blind duplicate of EM-1/02-C-12-1. Sample EM-1/02-C-

Original samples also split for QA Analysis by USACE NPD Laboratory.
17-1 collected as a blind duplicate of EM-1/02-C-16-1

EB indicates sample is an equipment (rinsate) blank. Analytical results for this sample reported in mg/l.

TBL4-2/04/12/95/CDP
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On February 9, 1995, screening sample results indicated that all soils at the Horn Rapids Landfill
contaminated with PCB at concentrations greater than the site-specific cleanup criterion of 5
mg/kg (EPA 1993) had been excavated. A total volume of approximately 1224 cubic meters
(1600 cubic yards) had been removed and stockpiled. The excavated area was overlain with a 3
m by 3 m (10 ft by 10 ft) grid for confirmatory sampling. Eighteen grid nodes were randomly
selected for confirmatory sample locations. Two of these samples were split and submitted as
duplicates for a total of 20 confirmatory samples. Splits of these two samples were also
submitted to the USACE NPD Laboratory for QA analyses. Samples were collected as
composite samples using procedures outlined in the Remedial Action Work Plan (CDM Federal
1995). Confirmatory sample locations are illustrated on Figure 4-6. Table 4-3 presents the
results of analyses for these samples.

Of the eighteen unique confirmatory samples collected at the Horn Rapids Landfill, seven
contained PCB at concentrations exceeding the 5 mg/kg cleanup criterion established'in the
1100-EM-] ROD (EPA 1993). A single sample contained PCB at a concentration which
exceeded two times the cleanup level (sample EM-1/03-C-09-06, 14.0 mg/kg). Variability
between the screening sample results and the confirmatory sample results may be attributable to
the differences in sample collection methods (grab samples versus composite samples) and to
matrix variability.

On March 13, 1995, the excavation crew returned to the Horn Rapids Landfill to complete
excavation in the area of sample EM-1/03-C-09-06. Screening samples 181-6 through 185-6
were collected from the subsample locations for composite confirmatory sample EM-1/03-C-09-
06. The results of these screening samples indicated the elevated levels of PCB were associated
with shallower soils on an unexcavated "bench." A 1.5 m by 4.6 m (5 ft by 15 ft) section of the
bench was removed and added to the stockpiled soils at the site. The bench was approximately
0.9 m (3 ft) high. The volume of soil removed was approximately 6 cubic meters (8 cubic
yards). Following removal of this material, two screening samples (186-6 and 187-6) were
collected from the newly excavated area and analyzed. Both samples were below the cleanup
level of 5 mg/kg PCB. Two confirmatory samples were also collected from this area (EM-1/03-
C-21-6 and EM-1/03-C-22-6). PCB concentrations in both confirmatory samples were below 5
mg/kg (Table 4-3).

Statistical evaluation of the screening and confirmatory data demonstrated that the attainment
criteria had been achieved. Section 4.5 presents a discussion of the attainment criteria to this
site.

0I5SUMRPT/2IScp95/CDP 4-13
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TABLE 4-3 (continued)
OFFSITE LABORATORY ANALYTICAL DATA SUMMARY

HORN RAPIDS LANDFILL CONFIRMATORY SAMPLES

CBDATE COLLECTED Bc PCB PCB TOTAL

AAARCLOR AROCLOR AROLOR AROCLOR AROCLOR AROCLOR AROCLOR PCB

AROC 1221 1232 1242 1248 12M 12M

EM-1/03-C-17-7 BODSP4 2/16/95 nd nd nd nd 0.541 nd nd 0541

EM-l/03-C-lS-8 RODSPS 2116/95 nd nn nd .9.19 nd nd 919

EM-1/03-C-19-7 BODSP6 2/16/95 nd nd nd nd 1.39 nd nd 1.39

EM-1/03-C-20-5 RODSP7 2/16/95 nd ni nd nd 2.95 nd nd 295

EM-1/03-C-21-6 BODSQ2 3113/95 nd nd nd id nd nd nd nd

EM-l/03-C-22-6 BODSQ3 3/13/95 nd nd ni ni 3.04 ni 0.765 3.117

EBEM 03C-l BODSf9 2/16/95 nd nd nd nd nd nd ni n

nd - not detected
Sample EM- l/03-C-02-3collected as a blind duplicate of EM-1/03-C-0 1-3.

Sample EM-1/03-C-12-4 collected as a blind ducpliate of EM-1/03-C-1 1-4. Orginal samples also split for QA Analysis by IUSACE NPD Laboratory

EB indicates sample is an equipment (rinsate) blank. Analytical results for this sample reporteded in mg/i.

TL4-3/04/12/95/CDP



4.4 WASTE CHARACTERIZATION SAMPLES

Six waste characterization samples were collected and sent offsite for laboratory analysis and
sample data package preparation meeting the EPA QC Level III data requirements. Analytical
results from the waste characterization samples were used to determine waste codes for proper
transportation and disposal of the contaminated soil stockpiles. Waste characterization samples
were collected as composites representing each waste type and analyzed for volatile organic
compounds (VOCs), semi-volatile organic compounds (SVOCs), Pesticides/PCB, Resource
Conservation and Recovery Act (RCRA) Metals, and Toxicity Characteristic Leaching
Procedure (TCLP) for chlordane only. Analytical results for all waste characterization samples
are summarized in Appendix B to this report.

Two waste characterization samples were collected from the stockpiled soils at the Discolored
Soil Site (EM-1/01-W-01-0 and EM-1/01-W-02-0). In addition to BEHP (ranging from 50 to
250 mg/kg), other analytes detected and concentration ranges include: arsenic (1.29 to 1.43
mg/kg), barium (70.2 to 78.8 mg/kg), chromium (4.44 to 4.58 mg/kg), toluene (0.007 mg/kg), di-
n-octylphthalate (0.650 mg/kg), and total chlordane (0.464 to 0.599 mg/kg). Chlordane was not
detected in the TCLP leachate.

Due to the relative volumes of PCB-contaninated soils stockpiled at each site, it was decided to
collect one waste characterization sample from the Ephemeral Pool Site and three from the Horn
Rapids Landfill. The single sample collected from the soils stockpiled at the Ephemeral Pool
Site contained PCB Aroclor 1260 at a concentration of 4.73 mg/kg as well as the following
analytes: arsenic (1.96 mg/kg), barium (118 mg/kg), chromium (8.74 mg/kg), lead (40.6 mg/kg),
fluoranthene (1.10 mg/kg), phenanthrene (0.880 mg/kg), pyrene (1.10 mg/kg), and total
chlordane (6.95 mg/kg). Chlordane was not detected in the TCLP leachate. The three Horn
Rapids Landfill samples contained PCB Aroclor 1248 at 5.72 to 11.0 mg/kg, PCB Aroclor 1260
at 0.237 to 0.691 mg/kg, and several other analytes including: arsenic (0.697 to 1.04 mg/kg),
barium (44.3 to 55.3 mg/kg), chromium (1.92 to 3.48 mg/kg), and di-n-butylphthalate (0.180 to
1.10 mg/kg).

4.5 APPLICATION OF ATTAINMENT CRITERIA

Completion of cleanup at each site was confirmed through the application of the attainment
criteria established by the regulatory agencies. These criteria are described in Section 3.5.
Application of the criteria at each of the sites is described.

015SUiss l2mScp95CDP 4.17



4.5.1 DISCOLORED SOIL SITE

The 1100-EM-I Operable Unit ROD (EPA 1993) established the BEHP soil cleanup level for the

Discolored Soil Site at 71 mg BEHP/kg of soil. All data obtained from post remediation

sampling to verify that this cleanup level was met at the Discolored Soil site are presented in

Appendix C, Table C-1. The data were tested graphically and rejected for both normality and

log-normality, therefore the approximate method of calculating the 95% upper confidence limit

(UCL95) is appropriate. In accordance with Ecology's Statistical Guidance for Ecology Site

Managers (Ecology 1992) for distributions with large sample size the following formula is used:

UCL =x.Z
95 aVI;

Where:

UCL, = 95% Upper Confidence Level

x = Sample Mean

s = Sample Standard Deviation
n = Number of Compliance Monitoring Samples
Z1_= Value of the Z parameter = 1.645 for one-sided 95% confidence

limit

For the Discolored Soil Site data:

x = 12.29

s = 21.32
n = 36

Z,, = 1.645

Therefore:

(UCL)=12.29.1.645 2 1 -3 2 18.14

The attainment criteria for the Discolored Soil Site are met for the following reasons:

(i) The 95% UCL of 18.14 mg of BEHP/kg of soil is less than the 71 mg of

BEHP/kg of soil cleanup level;

OISSUMRFrrIScp95 CDP 4-18



(ii) No sample concentration is greater than twice the cleanup level (142
mg of BEHP/kg of soil); and

(iii) Only I of 36 samples (2.77%) was determined to be greater than the
cleanup level.

4.5.2 EPHEMERAL POOL SITE

All data obtained from post remediation sampling to verify that the cleanup level was met at the
Ephemeral Pool site are presented in Appendix C, Table C-2. The data were tested graphically
and rejected for both normality and log-normality. The ROD established the PCB soil cleanup
level for the Ephemeral Pool Site at I mg PCB/kg of soil.

For the Ephemeral Pool Site data:

x = 0.340

s = 0.438
n = 92
Z,5 = 1.645

Therefore:

(UCL)9,<.340-1.645 0.438=0.415

The attainment criteria for the Ephemeral Pool Site are met for the following reasons:

(i) The 95% UCL of 0.415 mg of PCB/kg of soil is less than the 1 mg of
PCB/kg of soil cleanup level;

(ii) No sample concentration is greater than twice the cleanup level (2 mg
of PCB/kg of soil); and

(iii) Only 10 of 92 samples (10.9%) were determined to be greater than the
cleanup level.

4.5.3 HORN RAPIDS LANDFILL

The ROD established the PCB soil cleanup level for the Horn Rapids Landfill at 5 mg PCB/kg of
soil. All data obtained from post remediation sampling to verify that this cleanup level was met
at this site are presented in Appendix C, Table C-3. The data were tested graphically and

01 5SUMRFT/2Scp95/CDP 4-19



rejected for both normality and log-normality and the approximate method of calculating the

UCL95 is appropriate.

For the Horn Rapids Landfill data:

x = 1.287

s = 1.7 6 1
n= 144
Z,, = 1.645

Therefore:

(UCL), 5 .287.1.645 .76=1.528

The attainment criteria for the Horn Rapids Landfill are met for the following reasons:

(i) The 95% UCL of 1.528 mg of PCB/kg of soil is less than the 5 mg of

PCB/kg of soil cleanup level;

(ii) No sample concentration is greater than twice the cleanup level (10 mg

of PCB/kg of soil); and

(iii) Only 8 of 144 samples (5.6%) were determined to be greater than the

cleanup level.

4.5.4 SUMMARY

The compliance monitoring data and subsequent statistical analyses for all three sites

confirm that the attainment criteria have been met. Based on this evidence, the sites have been

backfield with clean material. At the Ephemeral Pool Site, the final surface will be graveled to

match per-existing conditions. For the Discolored Soil Site, minor site revegetation is planned

for the fall of 1995. At the Horn Rapids Landfill, an additional two-feet of cover material will be

placed to match the asbestos cap thickness. Final revegetation will occur in the fall of 1995 in

conjunction with the total revegetation of the entire Horn Rapids Landfill.

OISSUMur2IScp95/CDP 4-20



5.0 QUALITY ASSURANCE/QUALITY CONTROL

This section discusses QA and QC procedures regarding the CDM Federal subcontract
laboratories utilized for sample analyses. The quantitative and qualitative data quality objectives
for this project were presented in the Remedial Action Work Plan (CDM Federal 1993)- A
cursory review was completed of data generated by both the onsite and offsite analytical
laboratories in order to provide a limited assessment of data quality. Field QA/QC (in addition
to the onsite lab QA/QC) is also discussed, particularly deviations from the work plan and
Quality Assurance Project Plan (QAPjP). Section 5.6 presents an overview of the USACE QA
laboratory data review.

5.1 ONSITE LABORATORY

Onsite laboratory analytical work associated with the Hanford 1100-EM-I sites was conducted
by CDM Federal subcontractor, Transglobal Environmental Geosciences Northwest, Inc. (TEG-
NW) utilizing a mobile laboratory facility transported to and operated onsite. Analytical data
analyses and packages met the requirements for EPA QC Level II. The total number of samples
submitted for analysis to the onsite laboratory facility is as follows:

Discolored Soil Site - 27 samples, SW-846 Method 8060 - BEHP,

Ephemeral Pool Site - 108 samples, SW-846 Method 8080 - PCB,

Horn Rapids Landfill - 190 samples, SW-846 Method 8080 - PCB.

Analytical data for all samples analyzed is included as Appendix A of this report.

5.2 OFFSITE LABORATORY

Offsite laboratory analytical work associated with the Hanford 1100-EM-I sites was completed
by CDM Federal subcontract laboratory, Environmental Science and Engineering, Inc. (ESE) of
Gainesville, Florida. Data generated by the offsite laboratory met the reporting requirements for
EPA QC Levels III and IV. Table 5-1 summarizes the total number of samples submitted for
analysis. Data for samples analyzed by the offsite laboratory are summarized in Tables 4-1
through 4-3 and in Appendix B.

5.3 CHEMICAL DATA OUALITY OBJECTIVES

Data Quality Objectives (DQOs) are qualitative and quantitative goals and limits established for
field and laboratory data that provide the means by which data reviewers can assess whether the
goals of an investigation have been met. The qualitative objectives provide descriptions of what
questions must be answered, what data must be collected, how the data will be collected, what
analyses are required, and how the data will be used. Essentially, the qualitative objectives
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TABLE 5-1
SUMMARY OF SAMPLES SUBMITTED FOR OFFSITE ANALYSIS

Site Sample Type QC Matrix Quantity Analyses (SW-846)
I I ~LevelII

Discolored Soil Site Confirmatory Sample III Soil 9 BEHP (8060)
IV Soil I BEHP (8060)

Confirmatory Sample (QC) III Soil I BEHP (8060)

Confinnatory Sample (QA) Soil I BEHP (8060)

Iiquipment Rinsate III Water I BEHP (8060)

Waste Characterization Ill Soil 2 RCRA Metals (60 10fl000),
Volatile Organic Compounds (8240),
Sernivolatile Organic Compounds (8270),
Peslicides/PCBs (8080),
TCLP-Chlordane only (1311/8080)

Ephemeral Pool Site Confinnatory Sample Ill Soil 14 PCB (8080)
IV Soil 2 PCB (8080)

Confirmatory Sample (QC) III Soil 2 PCB (8080)

Confirmatory Sample (QA) Soil 2 PCB (8080)

Equipment Rinsale III Water I PCB (8080)

Waste Characterization IlI Soil I RCRA Metals (60 10fl000).
Volatile Organic Compounds (8240),
Semivolatile Organic Compounds (8270),
Pesticides/PCBs (8080),
TCLP-Chlordane only (1311/8080)

ITABL5-1./9!2'95/pak
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TABLE 5-1 (continued)
SUMMARY OF SAMPLES SUBMITTED FOR OFFSITE ANALYSIS

Site
T I I

Samj ule Type Matrix QC Quantity
Analyses (8W-846)

Level _______________ A ____________________ .1 _________________________________________________________________________
loin Rapids Landfill Confinnatory Sample Ill

lv Sil 2 PCB (8080)
Conlinnaicry Sample (QC) JI Soil j 2 {PCB (080)

C i i v

I IWaste~~~~PC (8080)ia inIl oi

RCRA Metals (60 10/7000),
Volatile Organic Compounds (8240),
Semivolatile Organic Compounds (8270),
Pesticides/PCBs (8080),
TCLoly(31/00
j~j~CNordme oni 131 i/8080)I__ ______

TABII.5-i /921/95/pak

Soil
Soil

18
2

PCB (8080)

L Samp
Matrixpie Type QuantityQC

Level

III
IV

I lorn Rapids Landfill Confirmatory Sample

Confirmatory Sample (QA) Soil 2 PCB (8080)

Equipment Rinsate III Water I PCB (8080)

Waste Characterization III Soil 3



provide descriptions of how the data will be used to support site restoration decisions.

Qualitative DQOs for this field investigation are reviewed in the following section. Quantitative

DQOs establish numeric limits for acceptable results. The numeric limits aid in establishing a

level of confidence and the degree of usefulness for the data collected as part of the field

investigation. The numeric limits are tied directly to the intended end use of the data and include

analytical detection limits, precision, accuracy, QC frequency, and completeness.

5.3.1 METHOD DETECTION LIMITS

Method detection limits vary with analytical method, matrix type, and concentration of

interfering contaminants. The method detection limits presented in the Remedial Action Work

Plan establish goals for all samples collected and submitted to the onsite and offsite analytical

laboratories for analysis. These limits were met for most samples analyzed. In a small portion

of the samples analyzed, substantial dilution was necessary to quantify the concentration of

analytes present. In these few samples with high dilution rates method detection limits were not

achieved.

5.3.2 PRECISION

Precision is a quantitative term that estimates the reproducibility of measurements under a given

set of conditions. Precision for a given set of tests is reflected by the analytical results of field

and laboratory duplicates, and is influenced by both field sampling and laboratory techniques.

For this project, all field duplicates were submitted blind (i.e., not marked as a duplicate sample)

to the onsite and offsite analytical laboratories. Field duplicate samples are processed and

analyzed by the same laboratory. Laboratory precision is much simpler to quantitate, while field

precision is unique to each site and sampling matrix.

Field and laboratory precision is expressed as relative percent difference (RPD) defined by the

following formula:

RPD X 100
(XI . X2) 12

where RPD relative percent difference between duplicate results

XI and X2 = results of duplicate analyses

IXI - X21 = absolute difference between duplicates XI and X2

Sections 5.5.1 and 5.5.2 address issues of comparison with field duplicate samples.
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Laboratory Control Samples/Laboratory Dunlicates - Onsite Analvses

In most cases, laboratory precision goals were met for onsite laboratory analytes (PCB and
BEHP). Laboratory duplicate sample results were utilized to assess laboratory analytical
precision. Table 5-2 presents the RPD values for laboratory duplicates samples analyzed by the
onsite laboratory. Laboratory control samples (LCS) were not required for onsite analyses. One
of two sets of duplicate samples analyzed for BEHP contained no detectable concentration of the
analyte. The RPD value for the second set was within acceptable limits. One of 15 RPD values
for laboratory duplicates for PCB analyses was outside the acceptable range.

Laboratory Control Samples/Laboratory Duplicates - Offsite Analyses

Laboratory precision goals were also achieved in nearly all instances by the offsite laboratory. A
small number of laboratory duplicate samples slightly exceeded (less than 25% above) the
acceptance criteria.

Matrix Spike/Matrix Spike Duplicate - Onsite Analyses

Matrix spike duplicate (MSD) samples were not analyzed by the onsite laboratory.

Matrix Spike/Matrix Spike Duplicate - Offsite Analyses

Matrix Spike (MS)/Matrix Spike Duplicate RPD values provide a means of assessing the
precision of a method. A random check of MS/MSD sample results for the offsite laboratory
indicate that most RPDs are in good agreement and within acceptable EPA QC limits for
analytical data associated with the Hanford 1100-EM-] sites.

5.3.3 ACCURACY

Accuracy is a quantitative term that estimates the bias in a measurement system. Accuracy for
the entire data collection activity is difficult to measure because several sources for error can
exist. Errors can be introduced by any of the following:

Sampling procedure
- Field contamination
- Sample preservation and handling
- Sample matrix
- Sample preparation
- Analytical techniques

Field sampling accuracy can be audited using field spiked samples, and laboratory accuracy can
be audited using matrix spikes and surrogate recovery results.

0 15 SUMRTFr2 ISep95/CDP 5-5



TABLE 5-2
RPD FOR LABORATORY DUPLICATE SAMPLES

ANALYZED BY ONSITE LABORATORY

ANALYTE (mg/kg)/RPD

SITE SAMPLENO. PCB 1248 RPD PCB 1260 RPD

DISCOLORED SOIL SITE EM-1/01-CM-01-6" na' na nd'
EM-1/01-CM-01-6" (DUP.) na na nd

EM-1/01-CM-17-2 na no 58
EM-1/01-CM-17-2 (DlUP.) na na 70 19

EPHEMERAL POOL SITE EM-1/02-CM-10-1 nd 1.86 na

EM-1/02-CM-10-1 (DUP.) nd 1.97 3 na

EM-1/02-CM-25-2" nd 1.28 nd
EM-1/02-CM-25-2" (DUP.) d nd 0.99 26 nd

EM-1/02-CM-41-12" nd 0.22 na

EM-1/02-CM-41-12"(DUP.) nd 0.27 20 na

EM-1/02-CM-52-6" nd 1.95 na
EM-1/02-CM-52-6" (DUP.) nd 1.38 34' na

EM-1/02-CM-97-1 nd 5.41 no

EM-1/02-CM-97-1 (DUP.) nd 4.38 21 na

HORN RAPIDS LANDFILL EM-1/03-CM-01-1 25.6 nd na
EM-1/03-CM-01-1 (DUP.) 21.8 16 nd na

EM-1/03-CM-07-4 0.18 nd na
EM-1/03-CM-07-4 (DUP.) 0.22 20 nd na

EM-1/03-CM-0S-3 2.06 nd na
EM-1/03-CM-08-3 (DUP.) 1.91 8 nd n

EM-1/03-CM-58-3 -3.90 nd n
EM-1/03-CM-58-3 (DUP.) 3.74 4 nd na

EM-1/03-CM-90-4 6.44 nd na
EM-1/03-CM-90-4(DUP.) 5.77 11 nd a

EM-1/03-CM-9-V 9.67 nd oa,
EM-l/03-CM-99-1 (DUP.) 9.80 1 nd a

EM-1/03-CM-125-4 11.9 nd n
EM-1/03-CM-125-4(DUP.) 12.3 4 nd a

EM-1/03-CM-156-1 1.47 nd oa
EM-1/03-CM-156-1 (DUP.) 1.56 6 nd n

EM-1/03-CM-1734 0.23 nd n
EM-1/03-CM-173-4(DUP.) 0.24 4 nd n.

EM-1/03-CM-185-6 3.12 nd na
EM-l/03-CM-185-62-U.) 3.18 2 nd_ an

In. - not analyz4
2 nd - not detectid
3 DUP - duplicate sumple
4 Thu ,a. prent. preciion outside of the control linit of 30%.

Th1.-2*ut1 2R93CDP
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Analyses of several types of QC samples provide data concerning the accuracy of laboratory
results. Analytical data for the following types of QC samples were evaluated:

- Surrogate Spike Recoveries
- MS/MSD Recoveries
- Laboratory Control Sample Recoveries

Surrogate Spike Recoveries - Onsite Analyses

Surrogate spike recoveries were within acceptable limits for all BEHP (SW-846 Method 8060)
analyses conducted by the onsite laboratory. However, interference peaks prevented
determination of surrogate spike recoveries for 119 of 330 (36%) PCB (SW-846 Method 8080)
analyses. Of the analyses where surrogate spike values are available, all 211 were within the
acceptable range.

Surrogate Spike Recoveries - Offsite Analyses

Surrogate recoveries were within acceptable limits for the majority of the samples analyzed. A
review of ESE analytical data indicates that a limited number of surrogate recoveries were
outside acceptable QC limits for various analyses. However, per method criteria, data are
acceptable based on remaining surrogate recoveries within EPA QC limits, for each respective
sample batch.

Matrix Spike Recoveries - Onsite Analyses

All MS recoveries were within acceptable limits for both BEHP and PCB analyses. Duplicate
samples (MSD) were not analyzed.

Matrix Spike Recoveries - Offsite Analyses

Recoveries associated with MS/MSD samples indicate that the majority of spike recoveries are
within acceptable QC limits. Limited review of analytical data indicates, for various methods
performed, some MS/MSD recoveries were outside acceptable EPA QC limits. Per method
criteria, for each respective analysis, data are acceptable based on the remaining MS/MSD
recoveries within established EPA QC limits.

Laboratory Control Sample Recoveries - Onsite Analyses

Laboratory control samples were not analyzed by the onsite laboratory.

Laboratory Control Sample Recoveries - Offsite Analyses

Spike recoveries in LCS, per a cursory review of analytical data, indicate that LCS recoveries are
within acceptable EPA QC limits for each method performed.
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5.3.4 QUALITY CONTROL FREQUENCY

Duplicate samples were to be collected for submittal to the offsite laboratory at a per-established

rate for quality control purposes. Field quality control samples were collected at the required

frequency of 10% and submitted to the laboratory "blind." The sample QC frequency for the

laboratory was at a rate of 5% or 1 sample per 20 samples analyzed.

"Blind" duplicate samples were submitted to the onsite laboratory at a lesser frequency

(approximately I duplicate sample per 75 samples analyzed) than to the offsite laboratory. This

QC reduced frequency was necessary due to the limited number of samples which could be

analyzed by the onsite lab each day. All determinations made by the onsite laboratory were

eventually confirmed by offsite analyses.

5.3.5 COMPLETENESS

Completeness is defined as the percentage of measurement data usable for the intended purposes.

It estimates the amount of valid data from a measurement system required to achieve a particular

statistical level expected under correct, normal conditions in order to meet project data goals.

The level of completeness goal for this project was defined as 90%. The level of completeness

achieved for both onsite and offsite analytical data exceeded this goal.

5.3.6 COMPARABILITY

Comparability is a qualitative term that expresses the confidence with which one data set can be

compared with another. Strict adherence to standard sample collection procedures, analytical

detection limits, quantitation value units, and analytical methods assures that data from like

samples and sample conditions are comparable. This comparability is independent of laboratory

personnel, data reviewers, and sampling personnel. Comparability criteria are met for the project

if DQOs described in this document are achieved, or defined to show that variations did not

affect the values reported.

To assure comparability of data generated for the Hanford 1100-EM-I sites, CDM Federal

utilized standard procedures, such as EPA-approved analytical methods. Utilizing such

procedures and methods enable current data to be comparable to previous data sets generated

with similar methods. Additionally, future data sets generated, utilizing standard methods of

analysis, will be comparable to this data. Data available through the field activities allows for

comparisons to established cleanup requirements (federal and state) for the. 1100-EM-I sites.

5.3.7 REPRESENTATIVENESS

Representativeness is a qualitative term that expresses the degree to which sample data represent

a characteristic of a population, parameter variations at a sampling point, or an environmental

condition. It estimates the effectiveness of the sampling scheme and indicates whether sufficient

samples were collected at the appropriate sampling locations.
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Analytical results from field equipment rinsate blanks provide an additional indication of data
representativeness. Rinsate blank results indicate whether cross-contamination of samples may
have occurred, potentially affecting representativeness.

Samples collected at each site are representative of that respective site. Sampling procedures
identified in the Remedial Action Work Plan (CDM Federal 1995) and the Remediation Design
and Remedial Action Plan (USACE 1994a) were followed explicitly to assure representative
samples were collected and sampling procedures were consistent with QC protocol. Significant
deviations to the procedures outlined in these documents are described in Section 5.5.3. One
equipment rinsate blank collected at the Discolored Soil Site contained a detectable
concentration of a target analyte (BEHP at 0.522 mg/). As discussed in section 5.5.2, this
evidence of low-level cross-contamination does not impact data-usability for this site.

5.4 OFFSITE LABORATORY OUALITY CONTROL

Laboratory QC parameters that are discussed include: analytical methods, holding times, batch
method blank analysis, MS/MSD pair analysis, and surrogate analysis. A limited QC evaluation
was completed using the applicable portions of the contract laboratory program (CLP) protocols
where appropriate and SW-846 criteria. Each of these QC parameters is discussed in the
following subsections.

5.4.1 ANALYTICAL METHODS

Several analytical procedures were utilized to assess contaminant concentrations in a variety of
environmental samples. Table 5-3 presents the methods used for this sampling program.

5.4.2 HOLDING TIMES

Holding times are the storage times allowed between sample collection and sample
extraction/analysis when the designated preservation, container, and storage techniques are
employed. The appropriate preservation, container and storage techniques were implemented.
All extractions/analyses were completed within the required holding times for all samples.
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TABLE 5-3
SOIL/AQUEOUS SAMPLE ANALYTICAL METHODS

Analyte Technique (a) Extraction/Analysis
Method (b)

Volatile Organics GC/MS 8240

Semi-Volatile Organic GC/MS 3540/8270

Pesticides/PCBs GC 3510/8080

Barium, Cadmium, ICP 3050/6010
Chromium, Lead, Silver

Arsenic AA 3050/7060

Selenium AA 3050/7841

Mercury CV 7471

TCLP Chlordane GC 1311/8080

Bis(2-ethylhexyl)phthalate GC 3510/8060

(a) AA
ICP
CV
GC

= Atomic Absorption
= Inductively Coupled Plasma
= Cold Vapor
= Gas Chromatography

GC/MS = Gas Chromatography/Mass Spectrometry

(b) Methods are from EPA SW-846 - Test Methods for Evaluating of Solid Waste,

Physical/Chemical Methods, 3rd Edition, 1986 and revisions.
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5.4.3 LABORATORY QUALITY CONTROL SAMPLES AND DATA
QUALIFICATION

Method Blanks

SW-846 defines a method blank as an analyte-free matrix to which reagents are added in the
same values or proportions as used in sample processing. The method blanks should be carried
through the complete sample preparation and analytical procedure. The blank is used to
document any contamination resulting from the analytical process.

A limited evaluation of method blank analytical data from offsite laboratory analyses indicates
low-level blank contamination by BEHP for the SW-846 Method 8060 analyses. Therefore,
BEHP data in the lower concentration ranges should be considered estimated. However, samples
with these low concentrations are well below the cleanup criterion of 71 mg/kg indicating a
minimum impact on overall data quality.

Laboratory Control Samples

An LCS is defined as a control sample of known composition. Aqueous and solid LCSs are
analyzed using the same sample preparation, reagents, and analytical methods employed for the
samples received.

A limited review of LCS results indicates that LCS percent recoveries (%R) are within
acceptable EPA QC limits for all analytes. RPDs for LCS/LCSD pairs are discussed in Section
5.3.2, Precision.

Matrix Spike/Matrix Spike Duplicates

MS/MSD samples are created by taking additional aliquots of the sample collected in the field
and spiking at the laboratory with a known concentration of representative compounds of
interest. This technique allows for the evaluation of the effect of matrix interference on the
precision and accuracy of the data. Matrix interference is indicated when the spike compound
recovery is inhibited but not affected in a blank. Spike recovery inhibition or enhancement in
the spike blank usually indicates laboratory/instrument analysis bias. Since an MS/MSD usually
represents one sample for the batch, no qualification of the sample data is employed beyond that
sample unless other QC data suggests that the performance inhibition is broad based. For this to
be true, surrogate recovery would have to be similarly affected for other samples. Decisions to
further qualify data based upon spike recoveries requires professional judgement. MS/MSDs
were required to be analyzed at a frequency of I in 20 samples analyzed per sample matrix.
RPDs for MS/MSDs are discussed in Section 5.3.2, Precision.
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Surrogate Spikes

Surrogates are organic compounds similar in chemical nature to contaminants of interest.

Known amounts are injected into each sample as in the case of the LCS and MS. Surrogate

spikes allow for an evaluation of sample preparation and system accuracy with respect to each

sample and chemical class. Surrogate analysis is method specific. Additionally, the use of

surrogate spikes serves effectively as a standard addition procedure to verify the absence of

matrix effects.

A limited review of surrogate spike recoveries (%R) indicates that most are within acceptable

EPA QC limits for most analytes. Problems associated with poor surrogate recoveries include:

dilution of matrix spikes, sample heterogeneity, and matrix interference. Data quality is not

affected since most of the surrogates were within acceptable QC limits and/or laboratory

established QC limits.

5.5 FIELD OUALITY CONTROL

Activities performed and procedures followed in the field that can potentially affect the quality

of data obtained include: sampling methods, sample handling and shipping, sample preservation,

holding times, equipment decontamination, and calibration of field equipment.

All sampling was performed in accordance with the Remedial Action Work Plan (CDM Federal

1995) and the Remediation Design and Remedial Action Plan (USACE 1994a). Additionally,

sample handling, shipping, and equipment decontamination were performed in accordance with

the aforementioned documents.

5.5.1 FIELD DUPLICATE SAMPLES

A field duplicate sample is a field replicate of the sample from an identical sampling point. Field

duplicate results can indicate sampling technique precision. An evaluation of relative percent

difference (RPD) values between positive contaminant values contained in both sample and

sample duplicate is made, and the results are compared to previously accepted RPD criteria for

sample collection precision for the matrix. RPD performance is highly matrix and method

dependent therefore, a high degree of variability is usually indicated.

Acceptance criteria used for the soil field duplicates are as follows:

RPD <35% - Good field sampling precision
RPD < 60% - Fair field sampling precision
RPD > 61% - Poor field sampling precision

Field duplicate samples results, indicating significant dilution or variation in detection limits are

not typically assessed. RPD values for field duplicate samples analyzed by the onsite and offsite

laboratories are summarized in Table 5-4 and Table 5-5, respectively. RPD values
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TABLE 5-4
RPD FOR FIELD DUPLICATE SAMPLES
ANALYZED BY ONSITE LABORATORY

ANALYTE (mgkgYRuPD

STE SAMPLE NO. PCB 1248 RPD PCB 1260 RPD BEHP RPD

EPHEMERAL POOL SITE EM-1/02-CM-83-6" nd' 075 na2

EM-1/02-CM-84-6"(DUP.) nd 0.63 17 na

HORN RAPIDS LANDFILL EM-I/03-CM-22-3 1.46 nd naEM-1/03-CM-23-3(DUP.) 1.17 22 nd na

EM-1/03-CM-60-1 40.9 nd naEM-1103-CM-61-1(DLP.) 49.4 19 nd a

EM-1/03-CM-99-1 9.67 nd naEM-I/03-CM.100-1(DUP.) 6.77 35 nd na

nd = not detected
2na = not analyzed
IDUP. = Duplicate Sample
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TABLE 5-5
RPD FOR OFFSITE LABORATORY

ANALYSIS OF FIELD DUPLICATE SAMPLES

na = not analyzed
2 DUP. = Duplicate Samples
3 nd = not detected

5-14
ThLO4IZN9CDP

ANALYTE (mg/kg)/RPD

SITE SAMPLE NO. PCB 1248 RPD PCB 1260 RPD BEHP RPD

DISCOLOREDSOILSITE EM-I/01-C-01-2 na' na 10.4

EM-1/01-C-02-2 (DUP.)' na na 9.39 10

EPHEMERAL POOL SITE EM-1/02-C-12-1 nd' nd na

EM-1/02-C-13-1 (DUP.) nd nd na

EM-1/02-C-16-1 nd nd na

EM-1/02-C-17-1 (DUP.) nd nd na

HORN RAPIDS LANDFILL EM-1/03-C-01-3 nd nd na

EM-1/03-C-02-3 (DUB.) nd nd na

EM-1/03-C-Il-4 0.193 nd na

EM-./03-C-12-4(DUP.) 0154 22 nd na



were within acceptable agreement for all field duplicate samples analyzed by both the onsite and
offsite laboratories.

5.5.2 RINSATES

Rinsate analytical data indicates that no target analytes were present within rinsate samples, with
the exception of bis(2-ethylhexyl)phthalate detected at 0.522 mg/l within rinsate sample EBEM-
1/01-C-11-0. Detection of this analyte may be due to inadequate sample equipment
decontamination. However, at the level detected, it is unlikely that related cross-contamination
could impact a determination of whether or not a sample meets the 71 mg/kg cleanup criteria.

5.5.3 DEVIATIONS FROM FIELD PROCEDURES

Methods and procedures employed in the field during the Hanford 1100-EM-I remediation
followed the Remedial Action Work Plan (CDM Federal 1995) and the Remediation Design and
Remedial Action Plan (USACE 1994a). Significant changes in technical approach (e.g., the
change from composite sampling to grab sampling for confirmatory samples at the Ephemeral
Pool Site) were made and documented in the field with the concurrence of USACE site
representatives. A summary of these deviations is provided in Table 5-6.

5.6 RESULTS OF DATA EVALUATION BY THE USACE OA LABORATORY

The USACE North Pacific Division (NPD) laboratory served as the QA laboratory for this
project. The NPD laboratory analyzed.one rinsate sample and five soil samples (splits of
confirmation samples). The NPD laboratory also reviewed data packages prepared by CDM
Federal's subcontracted laboratories. A Quality Assurance Report (QAR) prepared by the NPD
laboratory is included in Appendix D.

The majority of the analytical data submitted by CDM Federal subcontracted laboratories was
judged as acceptable by the NDP laboratory. Selenium data for several waste characterization
samples was questioned because of low matrix spike recovery. However, selenium has never
been identified as a contaminant of potential concern at these sites. The BEHP result for one of
the Discolored Soil Site confirmation samples was questioned. Analytical data indicate that all
other confirmation samples contained BEHP at concentrations substantially below the action
level. The NPD laboratory concurred that a low concentration of toluene detected in one waste
characterization sample is likely a laboratory contaminant. It was noted that insufficient QC data
were provided to evaluate a portion of the PCB analytical data. A subsequent memorandum
included in the QAR indicates that upon review of supplementary data, the PCB data are
considered acceptable. Similarly, the QA laboratory could not conduct a complete evaluation of
the TCLP chlordane data for waste characterization samples.
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TABLE 5-6
DEVIATIONS FROM FIELD PROCEDURES

Location of Requirement Deviation

RequirementI

Remedial Action Work One waste profile sample was to be In order to better represent the range of contaminants
Plan, 3.1 collected at each site at the start of and concentrations present at in each waste stream,

the field project. profile samples were collected from stockpiled soil at
the completion of excavation activities. Also, because
the wastes from the Ehpemeral Pool Site and the
Horn Rapids Landfill were combined to form a single
waste stream, only one profile sample was collected
to represent the PCB-contaminated soils.

Remedial Action Work Two waste characterization samples Due to the contaminant types and relative volumes of

Plan, 3.3 were to be collected from wastes generated at each site, the USACE directed
stockpiled contaminated soils at that two samples be collected at the Discolored Soil
each site. Site, one at the Ephemeral Pool Site, and three at the

Horn Rapids Landfill.

Remedial Action Work All soils exceeding the target Based on a statistical evaluation of the confirmatory

Plan, 3.3 cleanup levels established in the sampling results and discussions with representatives
ROD were to be excavated and of the regulatory agencies, the USACE determined
removed from the 1100 Area sites. that remedial objectives had been satisfied at both the

Ephemeral Pool Site and the Horn Rapids Landfill
when small volumes of soil containing PCB at
concentrations slightly exceeding the target cleanup
levels remained.

Remedial Action Work Anticipated numbers of Actual number of samples collected at each site was

Plan, 4.3.1 confirmatory samples at each site determined by the USACE based on field conditions.
were as follows: Actual numbers of confirmatory samples were as

follows:
Discolored Soil Site 10 samples
Ephemeral Pool Site 20 samples Discolored Soil Site 11 samples
Horn Rapids Landfill 10 samples Ephemeral Pool Site 18 samples

Horn Rapids Landfill 22 samples

Remedial Action Work Confirmatory samples were to be At the direction of the USACE, and with concurrence

Plan. 4.3.1 collected as composites with 10% from regulatory agencies, all confirmatory samples
collected as grab samples in collected at the Discolored Soil Site and the

locations selected by regulatory Ephemeral Pool Site were collected as grab samples,

agency representatives. while at the Horn Rapids Landfill, confirmatory
samples were collected as composites with 10%
randomly located grab samples.
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5.7 DATA USABILITY SUMMARY

Based on a limited review of analytical data generated by the TEG onsite and ESE offsite
laboratories, and an evaluation of the USACE QAR, these data meet the basic requirements
outlined at the start of the project. In order to develop a more definitive description of datausability, a more extensive review would be required. Overall, the data should be considered
acceptable for their intended use.
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6.0 CONCLUSIONS

6.1 SUMMARY OF FINDINGS

Excavation and stockpiling of contaminated soils at three Hanford I 100-EM-I sites was
accomplished between January 30 and March 15, 1995. The target contaminants and
approximate volumes of contaminated soils excavated and stockpiled at each of the three sites
are summarized below:

Discolored Soil Site - 70 cubic meters (90 cubic yards) of soils primarily contaminated by
BEHP.

Ephemeral Pool Site - 115 cubic meters (150 cubic yards) of soils primarily contaminated by
PCB Aroclor 1260.

Horn Rapids Landfill - 1224 cubic meters (1600 cubic yards) of soils primarily contaminated by
PCB Aroclor 1248.

Contaminated soils were excavated based on the results of screening analyses conducted in an
onsite laboratory. Excavation to depths of 0.9 to 1.2 m (3 to 4 ft) was necessary to remove
contaminated soil at both the Discolored Soil Sitetand the Ephemeral Pool Site. At the Horn
Rapids Landfill, contaminated soils were removed from depths of up to 2.5 m (8 1t). Soils were
stockpiled on 10 mil plastic sheeting and secured with heavy gauge tarps pending transportation
and treatment or disposal offsite. Disposition of these waste materials are discussed in Section
6.2.

Analytical data generated by the onsite laboratory is summarized in Appendix A. Results of
confirmatory sample analyses conducted by an offsite laboratory are outlined in Tables 4-1
through 4-3. Data from the offsite analysis of waste characterization samples are presented in
Appendix B.

Remedial activities completed by others at the Horn Rapids Landfill included the surveying and
recycling of tires from an open cell, dismantling and disposal of a burn cage, construction of an
engineered landfill cap and installation of five groundwater-monitoring wells.

6.2 DISPOSmON OF CONTAMINATED SOILS

Loading, transportation, treatment, and disposal of contaminated soils was the responsibility of
others. All wastes were removed from the Hanford I100-EM-I by April 26, 1995.

Wastes from the three sites comprised two separate waste streams for the purposes of treatment
and disposal. BEHP-contaminated soils from the Discolored Soil Site were transported to the
APTUS incineration facility in Aragonite, Utah for thermal destruction of organic contaminants.
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PCB-contaminated soils from the Ephemeral Pool Site and the Horn Rapids Landfill represented

the second waste stream. These PCB-contaminated materials were transported to the Chemical

Waste Management Facility in Arlington, Oregon for disposal in a RCRA Class C/TSCA

hazardous waste landfill.
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APPENDIX A

ONSITE LABORATORY ANALYTICAL DATA SUMMARY

SCREENING SAMPLES
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TABLE A-1
ONSITE LABORATORY ANALYTICAL DATA SUMMARY

DISCOLORED SOIL SITE

SAMPLENUMBER DATECOLLECTED BL5(2-EFHYLHEXY)PHTHALATE

EM-l/01-CM-1-6' 213/95 nd'

EM-1/01-CM-1-6"(DUPLICL I- 2/13/95 nd

EM-1/01-CM-2-6" 2/13/95 nd

EM-1-/01-C%1-3-2 2/13/95 nd

EI-l/0 1CM.4-2 2/13/95 605

EMI-1/01-C1M-4-4 2/13/95 nd

EM-l/O-CM-5-2 2/13/95 nd

EM.l/01-CM-6-1 2/13/95 nd

EM-1/01-CM-7-1 2/13/95 nd

EM-1/01-CM-- 2/13/95 nd

EM-1/01-CM-9-1 2/13/95 nd

EM-1/01-CM-10-6 2/13/95 nd

EM-1/01-CM-1 -1 2/13/95 nd

EM-1/01-CM-12-2 2/13/95 nd

EM-I/01-CM-13-1 2/13195 nd

EM-1/0ICM-14-1 2113/95 nd

EM-1/01-CM-15-l 2/13/95 rd

EM-l/01-CM-I6-1 2/13/95 7d

EM-I/01-CM-17-2 2/13/95 52

EM-1/0I-CNI-17-2 (DUPLIC.\TIi 2/13/95 70

E\I-l!0I-CM-I8-2 2/13/95 rid

EM-1 0l-CM-19-2 2/13/95 nd

El-1/01-CM-20-2 2/13/95 nd

EM-1 01-CM-21-2 2/13/95 147
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ONSITE LABO
TABLE A-1 (continued)

RATORY ANALYTICAL DATA SUMMARY
DISCOLORED SOIL SITE

s uMPLE NUMBER DATECOLLECTED B35(2 ETHY LEXYL) PHTHALATE
(mgr/ii

E.I.1 01-C-2-2 2,13/95 14

E1-1 0I-C\I-231. 2/13/95 nd

E\I-I 01-CM-24-1 2/13195 nd

E\1-1 01-CNI-25-4 2/1495 56

I.M-I 01I-C\I-26-2 2'14/95 nd

nd = not detected
(DUPLICATE) - Juplicate anal

11hLA-l/O4'l2V93'CDP

a N onsite laboratory

A-2



to

U)

H

r~O

C

z
0

La

4

U
C-)

A

U 9 9
2

La

9
i La

C-, 9
t
La i i

9,

i
2

i

4 -

U

4

i
9

4

9

La

t

4
'a

9

i-
i
'a

9

i
La

9

La

9

i
9
i
La

2

La

9

i
'4

i
9

i
La

N 0 0 - -

N O80 - - -. N 0 C2 i l

0 0 N 0 0 0 -

0

rna
~H H ! H ! I 1 I I I I H I

0

S.

AI I I I ..

d :j 4 ~r *0



-J -

N

PC)

0R m 8:

'N SRI

-IIII HY 0 YHI 0 Y 0 0

ya9 y y 9

0I . . .I . . . . . . . M

*0 w I I I1

0 -t -v -v -IIII 
I~ l 

0 0l

0liiiillil

-C

:5



Cm

H

a

a
0~

0 -~

a

a
0~a.4

a
'C

a
0

a-u-.

a
'C

a
0

rn-u-.

0~
'C

a
0

a .4

OC
'C

0.4
0
U

- -4 0 0 - 0 . - # - - -, - - -

- - - - - - - .-- vU)

H

0

H
(/2z
0

21 -1 il I

11 21 21 i1 21xl 01 ai

nu n n

XIXIII Xli xl xj ii

~I x II I I 2 I

If I I I I - t - t - - - I I - - - I - I i -I .
9

S

9 '9

La

4-. '-4 4-.* '4. .4
19 *9 '9

, I ~919
e

~ iii
La La La La

U

i
La

.9
U

i
La

9

e

U.

4

i

9

'a

S
i
La

e
i

e
i

e
±
La

9
2

i
La

i
9

i
La.

5

~I ~I 1 'I" 'lI ii xl 'I i xli

-1

.9 9

II~ 0 y 9

I I i | | 1 1 I I i I I I I I

I

Nij II



TABLE A-2 (continued)
ONSITE LABORATORY ANALYTICAL DATA SUMMARY

EPHEMERAL POOL SITE

PAL Ps APCs PCB PCB PCB TOTAL

COLLECTED ARCLOR AR LOR AROCLOR AROCLOR AROCLOR AROCLOR PCE'
m. f 22242', 1254 1260

EM.I/02-CM.76-6 31395 nd "a d nd nd 2.21 2.21

EM-3/02-CM-77-6- 31395 ad ad ad ad ad 012 012

EM-1/02.CM-78-6 3/j95 ad ad nd ad ad 020 020

EM-1/02-CM-79.- VM95 ad ad ad a ad ad ad

EM-1/02-CM-S0-6- X/395 ad ad ad ad ad 470 470

EM-./02-CM--" 3/9/5 nd nd nd ad nd 159 159

EM-1/02-CM-82-6 IA4/95 nd nd ad ad nd 0 31 031

EM-1/02-CM-8" yj95 ad ad ad Md ad 075 075

EM-1/02-CM-4-6" 3/4.95 nd ad nd nd ad 063 063

EM.3/02-CM-85.1 v4/95 ad ad ad nd ad ad Id

EM-l/02-CM-6- 3/1495 ad ad ad ad nd ad

EM-I/2.CMJ7.1 yl95 nd nd ad ad ad ad

EM.I/02-CM-.81 3/1"5 ad ad nd ad "a 0.7 0.17

EM-1/02-CM-19-I Y3495 ad ad ad ad ad 0.73 073

EM-./02-CM-90-I 3/1495 ad ad ad ad ad ad ad

EM-1/02-CM-91.1 /1495 ad d ad nd ad 0.0 00

EM-1/02-CM-92-' y45 ad ad d d ad 0.67 067

EM.1d02-CM-93 . yls nd dd nd d 0.60 060

EM-I/02-CM-94 3/3495 aadad ad md 0.19 0.19

EM-1/02-CM-95-2 - yl95 ad nd n d n d 0.23 0.2

EM.-1102CM-9-2 YI95 ad a ad ad

EM-1/02-CM.97a1 
ad595 ad ad 541 5.41

EM-02-.CM-97-1 y395 ad a d 4.33 3

(DP)

EM-02.CM.9I.1 yiy95 ad ad ad ad ad 1.% I.96

EM.I/02-CM-99-I yi/95 ad ad ad ad nd 139 1.39

EM-3(02-CM-300-l /19 adaddadd0.6.4

mad ad nd
EM-I/M2-CM-101-1 3Y1595 m I

A-6
TSLA-2,04/12,95/CDP



TABLE A-2 (continued)
ONSITE LABORATORY ANALYTICAL DATA SUMMARY

EPHEMERAL POOL SITE

SAMPLE N DATE PCB PCB PCB PCB PCB PCB I TOTALCOLLECTED AROCLOR AROCLOR AROCLOR AROCLOR AROCLOR ARCLOR PCB1221232 242' 248 254' 1 '

EM./02.CM-102.2 y15/95 ad nd d d d 0 is D

EM-.I02-CM-103.2 y35/95 nd rd rd nd rd ad nd

EM.-/02-CM.14-2 y1595 ad nd nd rd d133

EM-I/02-CM-105. 3/15/95 d rd nd rd d 0

EM-l/02-CM-1 6-3 3/15/95 rd nd nd id nd rd nd
All data reported in mg/kg
nd = not detected

'(DUP.) - duplicate analysis by onsite laboratory

A-7TBLA-2]4/i2d9SiCDP
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ONSITE LAE(
TABLE A-3 (continued)

)ATORY ANALYTICAL DATA SUMMARY
HORN RAPIDS LANDFILL

SAMPLENUMBER DATE PSB ;CI ca PCB PCB PCB I TOTAL
COLLECTED tOCLOR AROCLOR I :OR AROCLOR AROCLOR AROCLOR PCB

S21 1232 1248 j 254 1260

EM-1/03-CM.78.3 2 2' nid nd 800 rnd nd BOG

EM-2/03-CM.79.l I::r rd nd - 52 rnd nd 252

EMI/03-CM-80-1 22 id nd 2,5 nd nd 215

EM.1/03-CM-B I1 2,296 -i Ind 637 nd nd 637

EM-1/03-CM-82- 22- :id nd 14 ind dd 434

EM-i/03-CM-83.1 n I ! rnd ni 20 5 rnd Ind 205

EM.I/03-CM-84-1 2,4 :d nd lid 522 nd rd 52.2

EM-1/03.CM.85-I 35 rd rd i 94 rnd Ind 194

EM-1/03-CM--I 23<95 nd nd Ind .09 rnd rd 109

EM-1/03-CM-87-1 Zr nd nd rnd 193 nd nd 193

EM-l/03-CM-88-1 2.305 nd rd nd 4 47 rd rnd 447

EM-I/0CM-89-4 239, Id nd nd 9 30 rd nd 9 0

EM-I/03-CM-90-4 213/95 nd nd rnd 6.44 d rd 644

EM-1103-CM-9-4(DUP) 2/3/9s nd nd nd 577 rnd nd 577

EM-1/03-CM-91-3 "'3n nd nd nd Ind I id Ind nd

EM-1/03-CM-92-3 23'' nd rnd rnd 2 43 nd rnd 2 43

EM-U03-CM.93-4 2/3'9 rd rnd rd 256 rd rd 25.6

EM-I/03-CM-94-1 nd nd nd 291 d nd 291

EM-.i3-CM.95-1 2/3/95 Ind d nd 0.86 rd nd 06

EM-1/03-CM-96-I 2/3/95 nd d d 986 nd rd 986

EM.1/03-CM-971 2/195 rd d d 5.27 rd rd 527

EM-.I03-CM-98-1 2/3/95 nd rd nd 14.5 nd d 14.5

EM-1103-CM-99. 2/95 nd nd rd 9.67 rd Ad 967

EM./03CM.99-K(DUP) 2/3'95 rd rd rd 9.80 rd rd 9,0

EM-1103-CM-I00-I 2/i i'd rd rd 6.77 rd rd - 67?

EM-1403-CM-30-1 2/35 rd rd rd 146 rd rd 146

EM-1/03-CM-201-i 2/3n nd rd d 89 d nd 3.97

EM-I/03-CM-103-4 2/3/95 nd rd d LI. ISd id 118

A-li
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APPENDIX B

OFFSITE LABORATORY ANALYTICAL DATA SUMMARY

WASTE CHARACTERIZATION SAMPLES
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TABLE B-I
OFFSITE LABORATORY ANALYTICAL DATA SUMMARY

WASTE CHARACTERIZATION SAMPLES

SIFE DISCOLORED SOIL SITE DISCOLORED SOlIl. SITE EPhEMERAL POOL HORN RAPIDS LANDFII.L hORN RAPIDS LANDFILL HORN RAPIDS LANDFILL

SAMPLE A EM-O-W-I.01-0 EM 101-W-02-o EM0 Em02-W.01-0 EM IO3-W01 -0 EM-1/03W-02-0 EM- I03-W- 1-0

uIrJs N BODSK7 Roosxm noisQi H(ODSM I 1l)SNIS fOl[,SM6

IIF (N)I.I.I CTIl) 2 110

METIOD/ANALYTE

6010/7000
ARSENIC
BARIUM
CIHROMIUM
LEAD

8240
TOLUENE

8270
BIS(2-ETIIYLHEXYL)
PHTHALATE

Dt-N-BnUTYL.
PHTHALATE

DI-N-OCTYL-
PITHALATE
FLUORANTHENE
PHENANTHRENE
PYRENE

PCB-1248
PCB-1260
TECH. CHLORDANE

TCLP-8081
CHLORDANE

1.29
70.2
4.58
nd'

0.007

250

nd

0.650
nd
nd
nd

nd
nd

0.599

nd

211 IS

1.43
78.8
4.44
nd

nd

50

nd

nd
nd
nd
nd

nd
nd

0.464

nd

2I 95

1.96
18

874
40.6

nd

nd

nd

nd
1.10

0.880
1.10

nd
4.73
6.95

nd

1.04

55.3

3 48
nd

nd

rid

0.180

rid
nd
nd
nd

0.2 37

nd

rid

0.697
44.3

1 92
rid

rid

1.10

rid
rd
rd

rid

5.72
0.552

nd

ridI _____________ I ___________ I _____________ I

0.880

49.4
2.51

nd

id

id

nd

rid
rid
rid
rid

6.39
0,691

nd

11I O4/12/93/CDP

7 p
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APPENDIX C

DATA SETS USED FOR APPLICATION

OF ATTAINMENT CRITERIA
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DATA SET
TABLE C-1

FOR APPLICATION OF ATTAINMENT CRITERIA,
DISCOLORED SOIL SITE

SAMPLE BEHP SAMPLE BEH-P
NUMBER CONCENTRATION REMARKS NUMBER CONCENTRATION REMARKS

(mg/kg) (mng/kg)

CM-1-6 6.50 CM-16-1 6 50

CM- -6 6.50 CN 17-2* iI H)

CM-3-2 6.50 CM-18-2 6.50

CM-4-2 605 EXCAVATED CM-19-2 6.50

CM-4-4 6.50 CM-20-2 6.50

CM-5-2 6.50 CM-21-2 147 EXCAVATED

CM-6-1 6.50 CM-22-2 14.0

CM-7-1 6.50 CM-23-1 6.50

CM-8-1 6.50 CM-24-1 6.50

CM-9-1 6.50 CM-25-4 56.0

CM-10-6 6.50 CM-26-2 6.50

CM-1l-1 6.50 C-01-2 10.4

CM-12-2 6.50 C-02-2 9.39

CM-13-1 6.50 C-03-2 7.31

CM-14-1 6.50 C-04-2 0.11

CM-15-1 6.50 C-05-4 112

tablC-1/July 25, 1995/PAK



TABLE C-1 (continued)
DATA SET FOR APPLICATION OF ATTAINMENT CRITERIA,

DISCOLORED SOIL SITE

SAMPLE BEHP SAMPLE BEHP

NUMBERZ CONCENTRZATON REIMARZKS NUNllflRl CON CE NTIZATION RFIMAR KS

C-06-3 0.683 1.67

C'-07-1 4.23 Clii)

C-08- 2 2.35 C-1 1-2 6.12

NOTES:
1. * indicates average of duplicate samples.

2. For samples which were collected from areas later excavated, sampling results were not used in final statistics.

3. When not detected, concentrations used for statistical purposes are 0.5 times detection limit.

tablC-1/July 25, 1995/PAK



TABLE C-1 (continued)
DATA SET FOR APPLICATION OF ATTAINMENT CRITERIA,

EPHEMERAL POOL SITE

PCB PCB
SAMPLE # CONCENTRATION REMARKS SAMPLE # CONCENTRATION REMARKS

WOWI (ng/ikg)
CNI 1 I7 E C AT (MI ) I

I 2~ o' o49 Nt 1-90- 111

CM-73-6" 5.73 EXCAVATED M9110.08

CM-74-6" 0.08

CM-75-6" 0.11 CM-93-6" 0.6

CM-76-6" 2.21 EXCAVATED CM-94-6" 0.19

CM-77-6" 0.12 CM-95-2 0.23

CM-78-6" 0.2 CM-96-2 0.015

CM-79-6" 0.015 CM-97-l* 4.9 EXCAV
CM-80-6" 4.7 EXCAVATED CM-98-1 1.96 EXCAVA
CMSI-6" 1.59 CM-99-I 1.39 EXCAV/
CM-82-6" 0.31 CM-100-1 0.46

CM-83-6" 0.75 CM-101-1 0.015

CM-84-6" 0.63 CM-102-2 0.18

CM-85-1 0.015 CM-103-2 0.015

CM-86-l 0.015 CM-104-2 13.1 EXCAVA

CM-87-1 0.015 CM-105-1 0.08
CM-88-1 0.17 CM-106-3 0.015

ATED

ATED

TED

LTED

IblC-2Juiy 25, 1995PAK

CM-92-6" 067



TABLE C-1
DATA SET FOR APPLICATION

EPHEMERAL

(continued)
OF ATTAINMENT CRITERIA,
POOL SITE

. * indicates an average of duplicale samples.
2. For samples which were collected from areas later excavated, sampling results were not used in
3. When not detected, concentrations used for statistical purposes are 0.5 times detection limit.

final statistics.

IblC-2/3uly 25, 1995/PAK

PCB PCB REMAARKS
SAMPLE # CONCENTRATION REMARKS SAMPLE # CONCENTRATION

(mg/kg) (mg/kg)

02 (C-0 I I.l Ii (1 01 1 1.0 1

U2-C-02-1 0.444 024-11 1 0.319

02-C-03-1 0.007 02-C-12-1 0.007

02-C-04-1 0.065 02-C-13-1 0.007

02-C-05-1 0.007 02-C-14-2 0.081

02-C-06-1 0.007 02-C-15-2 0.007

02-C-07-l 0.007 02-C-16-1 0.007

02-C-08-2 0.135 02-C-17-1 0.007

02-C-09-2 0.007 02-C-18-3 0.007



TABLE C-2
DATA SET FOR APPLICATION OF ATTAINMENT CRITERIA,

EPHEMERAL POOL SITE

PCB PCI)
SAMPLE I CONCENTRATION REMARKS SAMPLE # CONCENTRATION REMARKS

(mrtlg/kg) (mg/kz) _

CM-1-1 .1 CM-19-18 0.015

CM-2-1 0.1 CM-20-18" 0.017

CM-3-1 0.1 CM-21-6" 2.17 EXCAVATED

CM-4-1 0.1 CM-22-6" 0.25 EXCAVATED

CM-5-1 0.1 CM-23-6" 0.07 EXCAVATED

CM-6-1 12.2 EXCAVATED CM-24-6" 0.67 EXCAVATED

CM-7-1 0.1 CM-24A-2" 12.8 EXCAVATED

CM-8-1 1.12 EXCAVATED CM-24B-2" 3.81 EXCAVATED

CM-9-1 0.1 EXCAVATED CM-25-2"* 1.14

CM-10-l* 1.92 EXCAVATED CM-26-2" 25 EXCAVATED

CM-I1-1 1.43 EXCAVATED CM-27-2" 4.98 EXCAVATED

CM-12-1 0.17 CM-28-2" 1.64

CM-13-1 2.38 EXCAVATED CM-29-2" 1.58

CM-14-1 0.38 EXCAVATED CM-30-2" 10.3 EXCAVATED

CM-15-6* 0.28 CM-31-2" 1.86 EXCAVATED

CM-16-6" 0.05 CM-32-2" 0.66

CM-17-18" 0.015 CM-33-2' 0.42

CM-18-1 0.015 CM-34-2" 0.015

tc-2/July 25, 199S/PAK



TABLE C-2 (continued)
DATA SET FOR APPLICATION OF ATTAINMENT CRITERIA,

EPHEMERAL POOL SITE

tCB PCB
SAMPLE # CONCENTRAtION EANI SAIPLE # CONCENTRATION REMARKS

(nig/ (g1/)g

NI 352 C h ~ 6.46 IN( \\AII1)

uM-u-o' 4.94 LXtA\ A L ID CNI-54-o 2.24 LM XAVA I ID

CM-37-6" 3.77 EXCAVATED CM-55-6" 0.54

CM-38-18" 0.015 CM-56-6" 0.3

CM-39-12" 0.15 CM-57-6" 0.015

CM-40-3" 2.07 EXCAVATED CM-58-6" 0.015

CM-41-12"* 0.25 CM-59-6" 0.015

CM-42-24" 0.14 CM-60-2" 0.49

CM-43-6" 0.63 CM-61-2" 3.64 EXCAVATED

CM-44-6" 0.24 CM-62-2" 0.61

CM-45-6" 0.71 CM-63-2" 0.25

CM-46-6" 0.14 CM-64-2" 1.56

CM-47-6" 0.43 CM-65-2" 0.52

CM-48-6" 1.73 CM-66-2" 0.48

CM-49-6" 0.38 CM-67-2" 1.11

CM-50-6" 0.51 CM-68-6" 1.29 EXCAVATED

CM-51-6" 2.92 EXCAVATED CM-69-6" 1.52

CM-52-6"* 1.67 EXCAVATED CM-70-6" 4.65 EXCAVATED

lbIC-2/July 25, 1995/PAK



TABLE C-3
DATA SET FOR APPLICATION OF ATTAINMENT CRITERIA,

HORN RAPIDS LANDFILL

SAMPLE PCB SAMPLE PC13
NUMBER CONCENTRATION REMARKS NUMBER CONCENTRATION REMARKS

(mw/kin________ _________ (mw/kin________

-I \ (A AI 1)N t Is IW

CM-3-1 4.9 EXCAVAIED CM-20-3 0.27

CM-4-1 32.2 EXCAVATED CM-21-3 12.5 EXCAVATI).

CM-5-1 24.5 EXCAVATED CM-21-5 0.1

CM-6-1 165 EXCAVATED CM-22-3 1.46

CM-7-3 6.62 EXCAVATED CM-23-3 1 17

CM-7-4* 02 CM-2-1 1 23! lXAVAD

CM-8-3* 1.99 CM-25-1 -1

CM-9-3 2.06 CM-26-3 0.1

CM-10-3 0.14 CM-27-3

CM-I I-1 72 EXCAVATED CM-28-3 0,2

CM-12-1 7.33 EXCAVATED CM-29-3 0 22

CM-13-3 0.1 CM-30-1 1.01

CM-14-3 0.08 CM-31-1 0.1

CM-15-3 0.12 CM-32-1 1.63

CM-16-3 1.77 CM-33-l 1.54

rM- 17-1 It; R IFXAVATFI CM-14AJ 294 PYUAVATFr)

IbIC-3/July 25, 1995/PAK



TABLE C-3 (continued)
DATA SET FOR APPLICATION OF ATTAINMENT CRITERIA,

HORN RAPIDS LANDFILL

SAMPLE PCB SAMPLE PCB

NUMBER CONCENTRATION REMARKS NUMBER CONCENTRATION REMARKS

CM-35-1 701 XCAVAT1I) (M-1- - 7i

CM-37-1 11.3 EXCAVATI) CM-55-3 0 1

CM-38-1 13.2 EXCAVATED CM-56-3 0.1

CM-39-1 25.7 EXCAVATED CM-57-3 0.13

CM-40-1 6.28 EXCAVATED CM-58-3* 3.82

CM-41-1 2.12 CM-59-1 407 EXCAVA1l1)

CM-42-1 0.! CM-60-1 409 .')IXCAVAT1I)

CM-43-1 3.79 CM-61-1 494 EXCAVA T!)

CM-44-1 5.09 CM-62-1 3.05

CM-45-1 43.9 EXCAVATED CM-63-3 365 EXCAVATED

CM-46-1 9.54 EXCAVATED CM-64-3 1.59

CM-47-l 5.33 EXCAVATED CM-65-3 0.1

CM-48-3 0.19 CM-66-1 39.2 IXCAVAr1i)

CM-49-3 3.57 CM-67-1 0.81

CM-50-3 0.78 CM-68-l 89.3 EXCAVATED

CM-51-3 3.4 CM-69-1 65.4 EXCAVATED

rusv-I T . --- cM-7fl-I 99 N PYrA VATFIl
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DATA SET FOR
TABLE C-3 (continued)

APPLICATION OF ATTAINMENT
HORN RAPIDS LANDFILL

CRITERIA,

SAMPLE CBSAMPLE PCB
NUMB3ER CONCENTRATION REMARKS NUMBER CONCENTRATION.REMARKS

CM-71-1 76 3 LXCAVATIl) CM-8-1 44 d7
, I:'Il1l1 ) f 'I : ! I I . 11 I'

CM-73-1 135 :XCAVATE1) CM-90-* 6.11 FXCAVATED

CM-74-1 0.41 CM-91-3 01

CM-74-4 0.1 CM-92-3 2.43

CM-75-3 0.23 CM-93-4 25.6 IXCAVATE)

CM-76-1 0.55 CM-91-1 2 91

CM-77-3 5.44 EXCAVATED CM-95-1 086

CM-78-3 8 EXCAVATED CM-96-1 9.86 IENCA VA' I'D

CM-79-1 2.52 CM-97-1 5.27 HEXCA VA'lE)

CM-80-1 21.5 EXCAVATED CM-98-1 14.5 1XCAVAT1ED

CM-81-1 63.7 EXCAVATED CM-99-I* 9.74 EXCAVAlIH)

CM-92-1 43A4 EXCAVATED CM-Inn-I 677 EXCAVAT111)

CM-83-1 20.5 EXCAVA E) CM-101-1 1 46

CM-84-1 52.2 EXCAVATED CM-102-1 8.97 EXCAVATED

CM-85-1 19.4 EXCAVATED CM-103-4 11.8 EXCAVATIED

CM-86-I 1.09 CM-104-4 3.28

CM-87-1 19.3 EXCAVATED CM-105-3 0.1
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TABLE C-3 (continued)
DATA SET FOR APPLICATION OF ATTAINMENT CRITERIA,

HORN RAPIDS LANDFILL

SAMPLE PCB SAMPLE PCB
NUMBER CONCENTRATION REMARKS NUMBER CONCENTRATION REMARKS

CM-106-3 0.24 CM-124-4 2 13

1I 1 (1.1I1' 1 I' I ( 1 1

CM-lO-1 12.4 EXCAVAT1:) CM-126-3 0.1

CM-109-1 0.1 CM-127-3 0.1

CM-110-1 2.01 CM-128-6 0.1

CM-1I-I 16.3 FXCAVAl ElD CM-129-3 3.53

CM- 112-_ 7.65 EXCAVAlElD CM-I130-6 2.27

CM-I 13-1 8.9 FEXCAVATED CM-131-4 0.26

CM-I 14-1 67 EXCAVATED CM-1l2?- 4 02

CM-115-4 34.7 EXCAVATED CM-133-4 1.23

CM-116-4 129 EXCAVATED CM-134-4 2.38

CM-I 17-4 3.24 CM-135-4 6.56 EXCAVATED

CM-I 18-4 0.1 CM-I36-4 165 EXCAVATE)

CM-I 19-4 178 ISXCAVATEI) CM-137-7 0.1

CM-120-l 1.99 CM-138-7 0.1

CM-121-1 0.58 CM-139-7 0.1

CM-122-1 3.09 CM-140-7 0.1

CM-123-6 33.9 EXCAVATED CM-141-7 0.1
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TABLE C-3 (continued)
DATA SET FOR APPLICATION OF ATTAINMENT CRITERIA,

HORN RAPIDS LANDFILL

SAMPLE PCB SAMPLE PCI
NUMBER CONCENTRATION REMARKS NUMBER CONCENTRATION REMARKS

__/k__(mn/k&_

CM-142-7 0 I CM-160-4 0 1

CM-14-1-6____ 0 1 _________ CM- 1(2-8

CM-145-6 0.1 CM-163-5 0.1

CM-146-6 0.1 CM-164-4 0.72

CM-117-5 0 1 CM-165-I 1 03

CM-I-lw-I RV I _________ CM- 1u66-I 0.23

CM-149-4 0. 1 CM- 167-7 037

CM-150-6 0.1 CM- I6q-4 1 02

CM-151-4 0.1 CM-169-4 1 17

CM-152-3 0.1 CM-170-4 0 1

CM-153-3 0.1 CM-171-1 0.1

CM-154-7 0.1 CM-172-4 0 1

CM-155-3 0.1 CM-173-4* 0.24

CM-156-2* 0.1 CM-174-4 192 EXCAVATED

CM-157-1 0.1 CM-175-5 1.97

CM-158-3 0.1 CM-176-5 0.1

CM-159-4 0.1 CM-177-1 0.88
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DATA SET FOR
TABLE C-3 (continued)

APPLICATION OF ATTAINMENT
HORN RAPIDS LANDFILL

CRITERIA,

SAMPLE PCB PLE
NUMBER CONCENTRATION REMARKS NUMBER CONCENTRATION REMARKS

CM-I7-7 0.1 03-C-07-3 0473

M-l8(-7 _2 96 0--I) 11 M \\VAI \I)

CM-181-6 2.22 03-C-10-3 7,97

CM-182-6 17.6 EXCAVATED 03-C-11-4 0.193

CM-13-6 - 12,8 EXCAVATF1) 03-C-12-4* 0 154

UM- 191-6 1 33 __-C-I 3-3 .1

CM-I85-o 3.12 03-C-11-7 01

CM-186-6 0.1 03-C-15-7 1 65

CM-187-6 5.7 03-C-16-3 7.74

03-C-01-3 0.007 03-C-17-7 0541

03-C-02-3* 0007 03-C-18-8 9.19

03-C-03-3 0.385 03-C-19-7 1 3)

03-C-04-3 5.35 03-C-20-5 2 95

03-C-05-3 0.682 03-C-21-6 0,07

03-C-06-3 0.585 03-C-22-6 3.12
NOTES:
1. * indicates average of duplicate samples.
2. For samples collecteed in areas later excavated, sampling results were not used in final statistics.
3. When not detected, concentrations used for statistical purposes are 0.5 times detection limit.
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CENPD-ET-P-L (95-140)

CHEMICAL QUALITY ASSURANCE REPORT

HANFORD I100-EM-I REMEDIATION

1. SUMMARY:

a. The project data are accepted based on the majority of acceptable internal quality
control (QC) except for the following qualifications. Low levels of selenium might not
have be'een detected. if present, in samples EMI/O1-W-01-0, EMI/01-W-02-0 (ES&E
Level II-Site One-February 1995 report) EMI/03-W-01-0, EMI/03-W-02-0 and
EM1/03-W-03-0 (ES&E Level III-Sample Arrival 02-17-95-February 1995 report) based
on low MS recovery. The phthalate ester data for sample EM1/01/C-01-2 should be
considered questionable (ES&E Level IV-Site One-February 1995 report) due to lack of
acceptable internal QC results. The toluene detected in sample EMI/01-W-01-0 (ES&E
Level III-Site One-February 1995 report) at a level of 7.0 ppb, should be considered due
to laboratory contamination as this analyte was detected in the method blank at a level of
2.9 ppb. The project laboratory did not report MS, MSD, LCS or sample duplicate data
for the analysis of PCBs (ES&E reports: Site One-Level III-February 1995, Site Two-
Level rn-March 1995, Site Two-Level IV-March 1995, Site Three-Level fE-March 1995(03-
09), Site Three-Level ffl-March 1995(03-29) and Site Three-Level IV-March 1995). The
PCB sample data in these reports could not be completely evaluated. The project laboratory
did not report MS, MSD, LCS or sample duplicate data for the analysis of chlordane
leachate data (ES&E reports: Sample Arrival 02/17/95-Level if-February 1995, Site
Three-Level ffl-March 1995(03-09)). Chlordane leachate sample data in these reports could
be completely evaluated.

b. The project and QA data comparisons are shown in Tables III through VIII. All data
agree with the following exception. The QA laboratory's value for Bis(2-
ethylhexyl)phthalate in Table IV is considered to be a high estimate based on high MS
and MSD recoveries. The project laboratory's data could not be verified due to lack of
acceptable internal QC results (use of wrong surrogates).

2. BACKGROUND: The samples were collected on February 14 through 17 and
March 13 through 15, 1995 and were received by the analytical laboratories on February
16, 17, 18 and 21, and March 17, 1995.

17 MAY 95



CENPD-ET-P-L (95-140)
Chemical Quality Assurance Report

3. OBJECTIVES:

a. Fifty-seven soil samples and three rinsates were collected from the site to

determine the extent of the chemical contamination.

b. Five soil samples and one rinsate were submitted to evaluate the project

laboratory's data.

4. PROJECT ORGANIZATION:

a. The samples were collected by CDM Federal Programs Corporation. Richland,
Washington.

b. The project samples were analyzed by Environmental Science & Engineering

(ES&E) Inc, Gains'villeFlorida.

c. The QA samples were analyzed by Columbia Analytical Services (CAS), Inc.,

Kelso, Washington and CENPD-ET-P-L, Troutdale, Oregon.

5. ANALYTICAL REFERENCES:

Number Title Date

a. SW-846, Third Test Methods for Evaluating Solid Waste - 8/93

Edtion Final Update

6. EVALUATION OF THE PROJECT LABORATORY'S DATA:

a. Surrogate Recoveries: All surrogate recoveries were within EPA or laboratory

established (LE) quality control (QC) limits and are acceptable with the following

exceptions. The recoveries of tetrachloro-m-xylene (TCMX), one of two polychlorinated

biphenyls (PCBs) surrogates, were above LE QC limits for samples EM1/02-C-09-2,
EM1/02-C-13-1 and EMI/02-C-14-2 (ES&E Site Two-Level; III-March 1995 report).

The data are acceptable as the recoveries of the primary surrogate, decachlorobiphenyl

(DCB), were within the recommended limits. The percent recoveries of the water PCB

-2-
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Chemical Quality Assurance Report

surrogate DCB, were below LE QC limits in a method blank and a sample (ES&E Level
III, Site Three, March 1995 report). Data are acceptable due to acceptable recoveries of
the other PCB surrogate. TCMX.

b. Matrix Spike (MS). Matrix Spike Duplicate (MSD), Continuing Calibration
Verification Standards (CCVS) and Laboratorv Control Samole (LCS) Recoveries: All
MS, MSD, CCVS and LCS recoveries were within EPA or LE QC limits and are
acceptable with the following exceptions. The percent recoveries of phenol. 4-chloro-3-
methylphenol, 1,2,4-trichlorobenzene and and 2.4-dinitrotoluene in the semi-volatile
organic analysis (BNA) LCS and phenol in the MSD for samples EMI/01-W-01-0 and
EM1/0l-W-02-0,(ES&E Level III, Site One. February 1995 report) were above QC
limits. The sample data are acceptable based on acceptable MS and MSD recoveries of
the neutral components which were the only analytes detected in the samples. The
percent recoveries of the soil BNA spike 24-dinitrotoluene. one of five neutral
compound spikes. were above QC limits in LCS, MS and MSDs (ES&E Level III-Site
Three-March 1995 report and ES&E Level III-Sample Arrival 02-17-95-February 1995
report). Sample data are acceptable based on the acceptable recoveries of the other four
neutral compound spikes.The percent recoveries of selenium in a MS and MSD (ES&E
Level III-Site One-February 1995 report) and a LCS, MS and MSD (ES&E Level III-
Sample Arrival 02-17-95-February 1995 report) were below EPA QC limits. Low levels
of selenium might not have beeen detected, if present, in samples EMI/01-W-01-0,
EM1/01-W-02-0 (ES&E Level III, Site One, February 1995 report) EM]/03-W-01-0,
EMI/03-W-02-0 and EMI/03-W-03-0 (ES&E Level III, Sample Arrival 02-17-95,
February 1995 report). The recovery of one of seven compound spikes in a soil PCB
MSD was not calculated (ES&E Level III-Sample Arrival 02-17-95-February 1995
report). Data are acceptable based on the other six recoveries in the MSD and and the
seven acceptable recoveries in the MS and LCS. The recoveries of the compound spike
could not be calculated in soil phthalate esters MS amd MSD as the sample concentration
was greater than four times the spike amount (ES&E Level IV-Site One-February 1995
report). No other QC data were reported. The phthalate ester data for sample
EMI/01/C-01-2 could not be completely evaluated.

c. Laboratory Duplicates: All relative percent differences (RPD) were within EPA or
LE QC limits and are acceptable with the following notation. ES&E did not calculate
RPDs from MS/MSDs recoveries for soil volatiles and BNA (Site One, Level III, Feb
95). Calculations using the data resulted in acceptable RPDs.
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d. Project Blind Duplicates: Project blind duplicates were not indicated in the sample

key of this proect.

e. Laboratory Blanks: All laboratory method blanks were free of targeted analytes with

the following exceptions. Methylene chloride at 0.6 ppb, acetone at 2.4 ppb and toluene

at 2.9 ppb were found in the volatile organic compounds (VOC) method blank associated

with sample EMl/0l-W-01-0 (ES&E Level III, Site One, February 1995 report). The

toluene detected in this sample, at a level of 7.0 ppb, should be considered due to

laboratory contamination. Methylene chloride at 1.8 ppb and acetone at 3.2 ppb were

found in the VOC method blank associated with samples EMI/03-W-01-0. EMI/03-W-

02-0 and EMI/03-W-03-0 (ES&E Level III, Sample Arrival 02-17-95, February 1995

report). Sample data are acceptable as none of these analytes were detected in any of

these samples.

f. Rinsate Blanks: Rinsate blank data are show in Tables I, through III. The presence of

Bis (2-ethylhexyl) phthalate in the rinsate EB EM1/01-C-1 1-0, Table II, indicates that

cross contamination occurred during sampling.

g. Holding Times and Detection Limits and Mass Calibration/Tunine: All holding

times, detection limits and instrument calibrations met method requirements.

h. Chain of Custody: All Chain of Custody (COC) records met requirements per U.S.

Army Corps of Engineers ER-] 100-1-263.

i. Overall Evaluation of the Project Laboratory Data: Overall, the project data are

accepted except for the following qualifications. . Low levels of selenium might not

have beeen detected, if present, in samples EMI/01-W-01-0, EMI/01-W-02-0 (ES&E

Level III-Site One-February 1995 report) EMI/03-W-01-0, EM1/03-W-02-0 and

EMI/03-W-03-0 (ES&E Level III-Sample Arrival 02-17-95-February 1995 report). The

phthalate ester data for sample EM1/01/C-01-2 should be considered questionable based

on low MS recovery (ES&E Level IV-Site One-February 1995 report) due to lack of

acceptable internal QC results. The toluene detected in sample EM1/01-W-01-0 (ES&E

Level M-Site One-February 1995 report), at a level of 7.0 ppb, should be considered due

to laboratory contaminationas this analyte was detected in the method blank at a level of

2.9 ppb. The project laboratory did not report MS, MSD, LCS or sample duplicate data

for the analysis of PCBs (ES&E reports: Site One-Level M-February 1995, Site Two- -

Level rn-March 1995, Site Two-Level IV-March 1995, Site Three-Level rn-March 1995(03-

09), Site Three-Level III-March 1995(03-29) and Site Three-Level IV-March 1995). The

9<_
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PCB sample data of these reports could not be completely evaluated. The project laboratory
did not report MS, MSD, LCS or sample duplicate data for the analysis of chlordane
leachate data (ES&E reports:. Sample Arrival 02/17/95-Level Il-February 1995, Site
Three-Level II-March 1995(03-09)). Sample data could not be completetly evaluated.

7. EVALUATION OF THE QA LABORATORIES' DATA:

a. CAS, Inc.: All laboratory method blanks were free of targeted analytes. Holding times
and detection limits met method requirements. All percent surrogate recoveries of p-
terphenyl for phthalate ester were 75-101 and are considered acceptable. The laboratory
did not have established limits for this method. The percent recoveries for of the three
compound (phthalate ester) spikes in the MS and MSD on sample AEMI/01-C-01-2
(CAS report # K950960) and the LCS were between 132 and 170. The data for the
sample could be considered a high estimate. The RPDs calculated for the MS/MSD were
below 20 and should be considered acceptable. The phthalate ester data for sample
EM1/01/C-01-2 should be considered as a high estimate.

b. CENPD: All laboratory method blanks were free of targeted analytes. Holding times
and detection limits met method requirements. All surrogate recoveries were within EPA,
or LE QC limits and are acceptable with the following exceptions. The recovery of the
Pest/PCB surrogate TCMX was below EPA recommended QC limits of 60-150 in
sample QAEM1/02-C-16-1 and the MS and MSD of sample QAEM1/02-C-12-1
(CENPD report # H-95-0056). Whereas the recovery of the primary surrogate DCB was
within QC limits, the data are acceptable. MS, MSD, LCS and LCSD recoveries were
within EPA, or LE limits and are acceptable with the following exceptions. The
recoveries of one of six compound spikes in the MS and MSD of sample QAEM1/02-C-
12-1 (CENPD report # H-95-0056) were below acceptable QC limits. The data are
acceptable based on the recoveries of the remaining five compound spikes. The RPDs of
all laboratory duplicates were within QC limits with the exception that three of six RPDs
in a LCS/LCSD were above EPA QC limits. Sample data should be acceptable based on
the acceptable RPDs for the MS/MSD sample QAEM1/02-C-12-1 (CENPD report # H-
95-0056). Overall, the QA laboratory's data are accepted.

8. PROJECT AND QA LABORATORIES' DATA COMPARISON: All data
comparisons are shown in Tables III through VIII. All data agree and are comparable
with the following exception. The data in Table IV do not agree within a factor of five
for Bis(2-ethvlhexyl)phthalate. The QA laboratory's data should be considered as a high

9-z'- 5
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estimate. Due to the lack of acceptable project laboratory QC data, the project data is

considered questionable.

9. PROBLEMS ENCOUNTERED/CORRECTIVE ACTION TAKEN:

a. No sample control sheets were submitted to CENPD-ET-P-L for determining the

presence of project blind duplicates. No action was taken.

b. CAS, one of the QA laboratories, did not have established QC limits for phthalate

ester analysis. Recoveries above 130 percent were considered out of control.

c. The project laboratory, ES&E, did not report acceptable QC data for the analysis of

phthalate esters (EPA method 8060) and their use of DCB and TCMX as suitable

surrogates are questionable. Data for this analysis are considered questionable.

d. The project laboratory, ES&E, did not report QC data for the analysis of PCBs (EPA

method 8080). The data are considered questionable.

e. Total metals, volatile organic compounds , semi-volatile organics and chlordane

leachate samples were not submitted for analysis by a QA laboratory. The contractor

should be reminded that ten percent of the samples should be submitted for analysis by

the QA laboratory.

C
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PROJECT RINSATE RESULTS

Table I

Project: Hanford I100 EM-I Remediation
Project Laboratory: ES & E

Method: Polvchlorinated Biohenyls_(EPA 8080)

Project Lab
EB-EM/
01-C-1 1-0

Matrix: Water

Units: u2/L (oob)

Detection
Limits

Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260

ND
ND
ND
ND
ND
ND
ND

.105
.105
.105
.105
.105
.105
.105

ND = Not detected

SUMMARY: The absence of targeted analytes indicates that proper decontamination
procedures were followed during sampling.

Analytes
Detected
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PROJECT RINSATE RESULTS

Table II

Hanford I100 EM-I Remediation Matrix: Water

Project Laboratory: ES & E

Method: Phthalate Esters (EPA 8060) Units: uwL_(nabl

Analytes
Detected

Bis(2-ethylhexyi)phthalate

Project Lab
EB EMIl/
01-C-1 1-0

522

SUMMARY: The presence of Bis(2-ethylhexyl)phthalate in the rinsate indicates that

contamination occurred during sampling.

Project:

Detection
Limits

0 1
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COMPARISON OF PROJECT AND QA RINSATE RESULTS

Table III

Project: Hanford 1 100 EM-I Remediation
Project Laboratory: ES & E QA Laboratory:

Matrix: Water
CENPD-ET-P-L

Method: Polvchlorinated Biphenvis (EPA 8080)

Project Lab
EB-EMI/
03-C-1 1-0

Units: u2/L (ob)

Detection
Limits

QA Lab
QA-EB-EMl/

03-C-1 1-0

Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260

ND
ND
ND
ND
ND
ND
ND

.105

.105

.105

.105

.105
.105
.105

ND
ND
ND
ND
ND
ND
ND

0.96
1.6

0.65
0.61
0.26
0.69
0.24

ND = Not detected

SUMMARY: The absence of targeted analytes in the rinsates indicates that proper de-
contamination procedures were followed during sampling.

Analytes
Detected

Detection
Limits
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COMPARISON OF PROJECT AND QA RESULTS

Table IV

Project: Hanford I 100 EM-I Remediation
Project Laboratory: ES & E

Method: Phthalate Esters (EPA 8060)

Analytes
Detected

Project Lab
EMI/

01-C-01-2

Matrix: Soil
QA Laboratory: CAS. Inc.

Units: mr/K2 (Dum)

Detection
Limits

QA Lab
QA-EMI/
01-C-01-2

Detection
Limits

Dimethyl
Diethyl
Di-n-butyl
Butylbenzyl
Bis(2-ethylhexyl)phthalate
Di-n-octyl

Percent Solids

10.4

0.5
0.5
0.5
0.5
0.5
0.5

ND
ND
ND
ND
66
ND

89.790.4

-- = Not reported
ND = Not detected

SUMMARY: The project and QA data do not agree. Due to high surrogate and spike
recoveries, the QA data is considered as a high estimate. The accuracy of the project laboratory
data could not be verified due to lack of acceptable internal QC data (use of wrong surrogate and

lack of internal QC data).
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COMPARISON OF PROJECT AND QA RESULTS

Table V

Hanford 1100 EM-I Remediation
Project Laboratory: ES & E

Method: Polvchlorinated Bivhenvis (EPA 8080)

Project Lab
EM]/

03-C-I 1-4

Matrix: Soil
QA Laboratory CENPD-ET-P-L

Units: u/KQ (nob)

Detection
Limits

QA Lab
QA-EMI/
03-C-I 1-4

Detection
Limits

Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260

Percent Solids

ND = Not detected

SUMMARY: The project and QA data agree within a factor of two to each other.

Project:_

Analytes
Detected

ND
ND
ND
ND
193
ND
ND

95.6

13.9
13.9
13.9
13.9
13.9
13.9
13.9

ND
ND
ND
ND
210
ND
ND

89
323
79
111
81
17
72

96
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COMPARISON OF PROJECT AND QA RESULTS

Table VI

Project: Hanford 1100 EM-I Remediation
Project Laboratory: ES & E QA Laboratory:

Matrix: Soil
CENPD-ET-P-L

Method: Polychiorinated Biphenvis (EPA 8080)

Project Lab
EMI/

03-C-01-3
Detection

Limits

Units: u2/Ki (oob)

QA Lab
QA-EMI/
03-C-01-3

Detection
Limits

Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260

Percent Solids

ND = Not detected

SUMMARY: The project and QA data agree.

Analytes
Detected

ND
ND
ND
ND
ND
ND
ND

96.3

13.8
13.8
13.8
13.8
13.8
13.8
13.8

ND
ND
ND
ND
ND
ND
ND

90
327
80
112
82
17
73

97
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COMPARISON OF PROJECT AND QA RESULTS

Table VII

Project:. Hanford I 100 EM-1 Remediation
Project Laboratory: ES & E QA Laboratory:

Matrix: Soil
CENPD-ET-P-L

Method: Polvchlorinated Biohenvis (EPA 8080) Units: uu/Ke (unb)

Analytes
Detected

Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260

Percent Solids

ND = Not detected

Project Lab
EMI/

02-C-12-1

ND
ND
ND
ND
ND
ND
ND

89.3

SUMMARY: The project and QA data agree for all targeted analytes.

QA Lab
QA-EMI/
02-C-12-1

Detection
Limits

Detection
Limits

14.7
14.7
14.7
14.7
14.7
14.7
14.7

ND
ND
ND
ND
ND
ND
ND

98
358
87
123
89
19
79

89
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COMPARISON OF PROJECT AND QA RESULTS

Table VIII

Project: Hanford I 100 EM-I Remediation
Project Laboratory: ES & E QA

Method: Polvchlorinated Biphenvis (EPA 8080)

Project Lab
EMI/

02-C-16-1

Matrix: Soil
Laboratory CENPD-ET-P-L.

Units: Ug/K2 (onb)

Detection
Limits

QA Lab
QA-EMI/
02-C-16-1

Detection
Limits

Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260

Percent Solids

ND = Not detected

SUMMARY: The project and QA data agree for all targeted analytes.

Analytes
Detected

14.9
14.9
14.9
14.9
14.9
14.9
14.9

ND
ND
ND
ND
ND
ND
ND

91

ND
ND
ND
ND
ND
ND
ND

94
340
83
117
85
18
76

91
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DEPARTMENT OF THE ARMY
NORTV PAIr. Oifl tA6ORAYOV

Om OF~AI IdM W. WIMM94

CEPDET-EN-L (1110-1-81000) 02 Sep 9

MEMORANDUMOR- Commander, Walla Walla Disatki4 ATTN: CENPW-EN-EE (Greewald)

SUBJECT: W.O. 95-140, ResuIts of Chemical Analysis-AddendUtf

Prat: IiAN'ORD I1I00-EM- I RENMN I N

Intended Use: Si Eniuatice
Sourceofmawuial RfescenChainofCustdvpRcrd
Submitted by:;QM FederI Pronm COOIn

Date.Sampled: 14 IS. and 17 Febad 13 14 and 1>M5 r

Data Received: 16.17. 1 mid20 Feb and 17M r9

Method cf Test or Specificatioa Rnce rl

Rdeaen-n a) Chemical Onality Atenmfce Rpartdated May 17 1995

b Revised utuiect repos Site One-Level T- Febny 1995. Site Tw.- Level 111-

MarCI 1995. Site Twn-Lfvel IV-MiTrb 1995 Sie. Three and Wasna ChanretiEaion-

Levd-Mach 1995, Site Thnr-Lcvel n-Murch 995. and ite Tee- Lycl IV-

March 1995 from Envirom ental Scire & Enktwrm ncES
ubmitted to vMr office by the cwaut.

1. Enclosed is an addendum for th Chmical Quality Asummx Report for Pnec 95.0140

dated May 17, 1995. The esmier project reports did not include matrix spike (MS), matrix spik.

dunliate (MSD), laboratory control sample (LCS) and sample duplierte data ftr the Polychorimfed

Biphenyl (PCB) analyac

2. Revalumtimn f tOe Proect Laborfry's (BSE) Poly rnnatd Biohenyi Daf The p t

recavcrias of the two compound snikes in the LCS, MS ad MSD and the relative perceat differmot

(RPD) of the MS/MSD were wrthin laboratory tablished (=E) quality ottrol (QQ Ems for the

rw asociated toil samples in report Site Ona-eel mFebruary 199. PCB data fir the two scui

samples EMI/-W-01 -0 and EM/0l-W-02-0 am acceptable. The prc rcovery of PCB-1016 in

the MS for reports Ste Two-yel rI-Marth 1995 and Site Two-Level TV-March 1995 was

165.5, above IE QC lmits of 80-120. The PCB data for the soil amaples in thee repom we

anoptbe based on acceptable recoveries of PCB-1016 in The LCS and MSD, acceptablo amveries

of PCB-1260 in the LCS, MS and MSD and that PCB-1Z60 was the only sauiete dtected in the

associated samples. The prcat nrumwv of the two ompound spikes in to LCS, MS mad MSD

and the RPD of the MS/MSD vAw within LE QC limis for the nin associaed soil sanpis i

repo.t Site Three and Wate CbaraeteriztonMv 3r-March 1995 and Site flree-Ilad-

MNthlr 199. PCB damre accableftr thtscwmpl.c ThopacntraoverisofPCB-1016inthe

LCS, MS and MSD ftr the awsdated sampla in report Site RI-Led Uk-Marh 199S wre tboe

LB QC limits of80-120. Based on the acceptable reaveries ofPCB-1260 in theLCS, MS and-NMSD

£2~?J d T96 ia Ala - ra'm- wo~ Zt:6 sa GET-9-dmEO*d ZT6L9KAOM 01
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CEPD-E'-E-L (110-1-81 g)
Subject W.O. 95-140. RenIts of Chemical Analysis-Addendum

and RPD nd that PCB- 1260 was de only detected analytm the PCB date for sample EM1A)3.C-22-6
are aceptable. Overall, the PCB daaftr the ampm in the cited rqxn we acceptable.

3. The addan hab not been forwarded to CDM Federal Progam Corporan, Rikbanr
Washingtn

4. If you have my cpndcs or comments regarding the this adda-d, ploa cntact Dr. Ajmal R.
Rim at (503) 669-0246

5. This completes all work requested far this project.

Enclosures TIMOTHY I. SEEMAN
Direcnir

CopyFurmuhed CENPD-ET-EN
CEMRD-ED-EC
CEMP-RT

ro~~~6 a T4S'SES0. ~ N (W43 - Md ta WO t V:60 s66T-so--as

NJ. e=

42

110 * cl ZT&-9t,6G0S2 0i



APPENDIX E

TIRE SURVEY RADIOLOGICAL DATA



Author: David L Stanton at -PA1
Date: 1/10/95 10:22 AM
Priority: Normal
Subject: radon survey HRL tires
------------------------------------ Message Contents ----------------- ----------- -

On Jan 10, 1995, a survey of approximately 200 tires was performed.
The survey was performed to detect the presence of radioactive
materials, specifically Radon and it's progeny. The survey was
required for off-site disposal of the tires.

No detectable activity was observed.

Survey was performed using an Eberline BNW-1-1 with a pancake probe.
The calibration due date was 2-11-95. A self check was performed
prior and after the survey. The check source read 2000 CPM.

Survey was performed by the undersigned.

David L. Stanton
Health Physicist



Author: Michael B Remir n at -TPA1
Date: 1/5/95 1:30 PM
Priority: Normal
Subject: Radiation Screen, Horn Rapids Landfill

---------------------------------- Message Contents ---------------
At 1130 hrs on 1/5/95 a preliminary screening check was
performed on the tire pit at the Horn Rapids Landfill.
Background readings levels for Alpha radiation taken on
soil and sand samples in the vicinity of the pit ranged from
50-100 counts per minute. All measurements taken on the
tires were well below the soil background readings. The
tires averaged from 10-60 cpm. The contractor is cleared to
remove the tires from the pit and dispose of them in
accordance with the work plan.

The test instrument was a Radiacmeter IM-263/PDR-77 (SN.
PQT002) equipped with an alpha probe (Radiac DT-669/PDR-77
SN. PTQ-002. The instrument was source checked before and
after use and measured within the appropriate source range
of 7,000-14,000 cpm.

Michael B. Remington

442 7 7 I
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HORN RAPIDS LANDFILL GROUNDWATER-MONITORING WELL LOGS



This page intentionally left blank.



WELL COMPLETION RECORD

PROJECT/n A/L rs Zosel LOCATION F, d., 6al4

WELL NUMBER Ci -,-// DATE INSTALLED / ,c

MKE REPRESENTATIVE 4 - DRILLER Starc P p

TOP OF
PROTECTIVE CASING

TOP OF WELL CASLING

GROUND(6R4ss CA,')
SURFACE ELEV. 1L9.9

TOP OF GROUT -3 U 7t
BOTTOM OF
PROTECTIVE OR
OUTER CASING

TOP OF SEAL - 9. 57

TOP OF FILTER PACK ~35?

TOP OF SCREEN

CENTRALIZER
DEPTHS re--:'/

BOTTOM OF SCREEN2Z..
TOTAL DEPTH

l - LOCKED CAP-DATE________

'K
-a-

* -~

S.-..

SURFACE SEAL TYPE C-

* - THICKNESS

BOREHOLE DIAMETER

CASING TYPE .52'6, 4Alm

DIAMETER

OUTER

I/r~

CASING TYPE
DIAME-TER

GROUT TYPE Ro C

0--SEAL TYPE z-tt6n tr AEs5&

STATIC WATER LEVEL (S.W.L.)

.4- SCREEN TYPE 5- s A lr 7r

DIAMETER 5"

SLOT SIZE /e'

4 FILTER PACK TYPE c' -b0

-27'

COMMENTS 46-fe / 0q 9/r s %'r 22 -

,?o/r ...... ct/i rc.s.-.,zC t r o&-~~ , - SAr - 6,-K-
-, .,f, I'

MKE REPRESENTATIVE SIGNATURE DATE C

MORRISON KNUDSEN CORPORATION
ENVIRONMENTAL SERVICES DIVISION

E-.'.'

-;-v 9



- - I...........-..Hole No._.rr

I' L ' IIf

DRILLING LOG IDIVISION
SHEF SE

0F M.SEETS

t. PROJECT 10. SIZE AND TYE ;T

1mm /2apne s Za..cC.Zs r'VAJp ~t~z11. DTUM F N HO N B oralS
LOC ATIlON ( oedki..te ot Statloet 1V4/D S W

Co- I n - R l/12. MANUFACTURER'S DESIGNATION OF DRILL

DRILLING AGENCY : v-

9 e S rtt 13. TOTAL NO. OF OVER- D URD UNDISTURBED

4. HOLE NO. (A. .our on rdraswe tif* BURDEN SAMPLES TAKEN C
.,d III* numabn) _

S. NAME OF DRILLER 14. TOTAL NUMBER CORE BOXES e

Rd'kdel S~xc 5/ e' 4, 13. ELEVATION GROUND WATER < 7
6. DIRECTION OF HOLE ].ATARE-TED !COMP-AETD

VERTICAL EJNCLINED _ EG. FROM VERT. I DT HOLE
17. ELEVATION TOP OF M-s /

7. THICKNESS OF OVERBURDEN .. Cibk e I.EEAINTPO t ~ j I.
8. DTH RI-E EDITOROCKEN 1. TOTAL CORE RECOVERY FOR BORING

. DEPTH DRILLED INTO ROCK 19. SIGNATURE OF INSPECTOR

9. TOTAL DEPTH OF HOLE .N- ,5 I AI 7911q-. CI'

I CLASSIFICATION OF MATERIALS % CORE fBOX OR IREMARKS
ELEVATION DEPTH LEGEND (AD._FICAT ON OF MATERALS RECOV SAMPLE (Dainjli, *to. I .ogn i

It b c d If 1 9

- ' See'o0, ye-

- 5 am ct, Gi
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- s:41, e

6',
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Hole No.
DIVISION INSTALLATION SHEET

DRILLING LOG Or 2. SHEETS

It. PROJECT Io. SIZE AND TYPE OF BIT
it. DATUM FOR ELEVATION SHOWN (TBM - MSL)

12. LOCATION (Coordinates or StatIor)
J2. MANUFACTURER-S DESIGNATION OF DRILL

4. DRILLING AGENCY

13. TOTAL NO. OF OVER- DISTURBED UNDISTURBED

4. HOLE NO. (A. show on drawing titte BURDEN SAMPLES TAKEN

and fil. nawbs) Co E -I 
14. TOTAL NUMBER CORE BOXES

5. NAME OF DRILLER
15. ELEVATION GROUND WATER

6. DIRECTION OF HOLE 16. DATE HOLE STA E COMP D

C VERTICAL CINCLINED 0KG- FROM VERT.
17. ELEVATION TOP OF HOLE

.7. THICKNESS OF OVERBURDEN
T. TOTAL CORE RECOVERY FOR BORING

8. DEPTH DRILLED INTO ROCK I9. SIGNATURE OF INSPECTOR

9. TOTAL DEPTH OF HOLE 5R5

ELEVATION1 DEPTH

b

ss..

LEGEND
cI

.o0

CLASSIFICATION OF MATERIALS
(D..cIpin)

core4,10 C ss tpp. Ar9t/ a/'

FAILv /n(s s

w

% CORE
RECOV-ERY

BOX OR
SAMPLENO0.

REMARKS
(Dwn th.i. t., fs .nf tr of
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U
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z
t
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WELL COMPLETION RECORD

PROJECT //"f Lo //-/NzwA LOCATION /____a_ _ _,__/

WELL NUMBER C /n'A DATE INSTALLED _ _/_

MKE REPRESENTATIVE / DRILLER

TOP OF
PROTECTIVE CASING

TOP OF WELL CASING

GROUND (eRASS c-p
SURFACE ELEV. .WI -?.

TOP OF GROUT-

BOTTOM OF

PROTECTIVE OR

r-3/4

OUTER CASING -3

TOP OF SEAL - _0 !S

TOPOFFILTERPACK

TOP OF SCREEN

CENTRA ER
DEPTHS C 4 F/)

B 575

BOTTOM OF SCREEN -S __
TOTAL DEPTH - cq

K

1 --- LOCKED CAP -DATE

SURFACE SEAL TYPE -Ct

THICKNESS

BOREHOLE DIAMETER

CASING TYPE /

DIAMETER

-0 OUTER

rr~o7
"I le,

CASING TYPE aLozx-
DIAMETER -

-- GROUT TYPEbL,1 b

- SEAL TYPE -
It/%74~

.4-i----STATIC WATER LEVEL (S.W.L.)

SCREEN TYPE

DIAMETER 4.-

SLOT SIZE /b

- FILTER PACK TYPE ,o ' %4

IC-

COMMENTS C-~~-'~~- ,4.~o/' ott ~ r = s-%;'.,-r tSXr
/ /

- ~ I

MKE* REPRESENTATIVE SIGNATURE DATE
4-

a MORRISON KNUDSEN CORPORATION
ENVIRONMENTAL SERVICES DIVISION

c.4,-.5r" / , ? e:,C r s- = , x /: -

-



Hal. No.

-- 'DIVISION INSTALLATION SHEET j
DRILLIOF / SHEETS

1. PROJECT 110. SIZE AND TYPE OF BIT ,AAWTf

I /~r i / Lana/i! 9 4 ,td
2. LOCATION PCoordinat or mwf

r to - P, - )'7
.3RILLING AGENCY

.5v.c 4/0.// Ser-',cft
I4. HOLE NO. (As h on drawing fitI.- C -.

It. DATUM FOR ELEVAIlON SHOWN (ThM -r MaJ

,$40 S30
12. MANUFACTURER'S DESIGNATION OF DRILL

Sarbe&/- D...I/ p ta-., -Aw
13. TOTAL NO. OF OVER- .NISTURBED

BURDEN SAMPLES TAKEN

14. TOTAL NUMBER CORE BOXES i
S. NAME OF DRILLER 15. ELEVATION GROUND WATE

6. DIRECTION OF HOLE IS. DATE HOLE

LIS. 

DATEEHOL
VERTICAL CINCLINED DEG. FROM VERT.

17 ELEVATION TOP OF CASI12 94
7. THICKNESS OF OVERBURDEN I a. ELTIO N OOFC

T . TOTAL CORE RECOVERY FOR BORING %

B. DEPTH DRILLED INTO ROCK 19. SIGATU04 I9. SIGNATURE OF INSPECTOR
-. c ~J iiuaLC

S. TOTAL DEPTH OF HOLE _19 (' D-plftal

I ETLEGEND 'CLASSIFICATION OF MATERIALS % COR E B OR r REMARKS I
EL A DEPTH L(Dl....lptlon RECO- SA i., wt. los d.pIh of
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C

N
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WELL COMPLETION RECORD

P ROJ ECT ),4 rn oi jc r/7x-^V ' LOCATION /FC x ,ty -

WELL NUMBER _~_e/__t_ DATE INSTALLED

MKE REPRESENTATIVE DRILLER S'% ~ ,d,

CASING

TOP OF WELL CASLING

GROUND(8A4ss cap)
SURFACE ELEV. 115K/%:

TOP OF GROUT-

BOTTOM OF

PROTECTIVE OR

-_3 - _/Sf

OUTER CASING G W3

TOP OF SEAL - C9 57

TOP OF FILTER PACK

TOP OF SCREEN

CENTRALIZER
DEPTHS (

BOTTOM OF SCREEN -

TOTAL DEPTH

-- +--*LOCKED CAP -DATE

SURFACE SEAL TYPE c le

THICKNESS

BOREHOLE DIAMETER

CASING TYPE 5r-,- 5;o(

'K

DIAMETER

c- OUTER

9-,

CASING TYPF5_____
DIAMETER

GROUT TYPE /

SEAL TYPE

-4

STATIC WATER LEVEL (SW.L.)
.- r-.r -

SCREEN TYPE

DIAMETER

SLOT SIZE /'

FILTER PACK TYPE uiC - 7' -

COM MENTS c~k7C- ,<cjrzC -s 4-7 Cr -
COMMENTSC cnC~ S S ~

"5 3" sI S

MKE REPRESENTATIVE SIGNATURE DATE

a MORRISON KNUDSEN CORPORATION
ENVIRONMENTAL SERVICES DIVISION

TOP OF
PROTECTIVE

.? X -? / F -- . e v

- i

-- 07- 5
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DIVISION INSTALLATION HEEIT S

DRILLING LOG IF SN MEETS

I. PROJECT10SIEADTPOF'

2. CA TtON( dan.. orS Iao.

Cof - wi12. MAFATUER MESIGNA TION OF DRILL

3. DRILLING AGENCY &rber - Air &,L/
, bep s -/ 13. TOTAL NO. OF OVER- QiSTUtO j UNDISTURBED

4. HOLE NO. (A. .honw, -4 dwing 81 10 BURDEN SAMPLES TAKEN |A
.nd Us. mnobd -

5. NAME OF DRILLER 
14. TOTAL NUMBER CORE BOXES

IS. ELEVATION GROUND WATER /5 4
6. DIRECTION OF HOLE jSTARTED -AE cE T

lVERTICAL CINCLINED DIG. FROM VERT. D HOLE

17. ELEVATION TOP OF MOL-Ep 5

7. THICKNESS OF OVERBURDEN Is. TOTAL CORE RECOVERY FOR BORING %
S. DEPTH DRILLED INTO ROCK 19. SIGNATURE OF INSPECTOR

9. TOTAL DEPTH OF HOLE 5 . - emangs',ah A|: A t/J'177. 99 7i
[ ( I CLASSIFICATION OF MATERIALS ICR BOORREMARKS

ELEVATION DEPTH LEGEND IA F CioN RECOV- SAMPLE (Dflrinj tfrs, was., tM.. d.pdh of

[ COREcIptX ORER Y NO. w atdring. *to.. i t .ign fitc an da b c d f 9 ___ __

f.rnc

a a-- g-

0 -

-7 B

15 --
~ KO -'K

nb A
'~0 V/s

dbadfC5

C. ,i- Munn)/ttc--l
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WELL COMPLETION RECORD

PROJECT /40 - -hLOCATION

WELL NUMBER DATE INSTALLED

MKE REPRESENTATIVE 4 r DRILLER -

TOP OF
PROTECTIVE CASING

TOP OF WELL CASING-

GROUND C8Pqss Gap)
SURFACE ELEV. lj!R.67-

TOP OF GROUT

BOTTOM OF
PCRFCTIVEF

-3 4

nRg
OUTER CASING __? -a

TOP OF SEAL _ .

TOP OF FILTER PACK ~3 Z

TOP OF SCREEN -_35,

CENTRALI ER
DEPTHS -'ZC-

BOTTOM OF SCREEN -S '
TOTAL DEPTH

-'

--*---LOCKED CAP -DATE

SURFACE SEAL TYPEC-

THICKNESS

BOREHOLE DIAMETER

CASING TYPE S%~Az

DIAMETER

l - OUTER CASING TYPE:z2f
DIAMETER 6L

GROUT TYPE '*fh <f 6

--*-SEAL TYPE/RO" ,r'y

STATIC WATER LEVEL (SWL.)

SCREEN TYPE5#5; r %2'to

DIAMETER

SLOT SIZE /c

FILTER PACK TYPEA'0 'c5 C7/0

COM MENTS 424 7' ,t-4 = -3' cX-r
Ra rs'-~ o.z s~- ~, 'a. .~2 = 5~7. ~- -

I,

MKE REPRESENTATIVE SIGNATURE ~ 27c~m
A

MORRISON KNUDSEN CORPORATION
ENVIRONMENTAL SERVICES DIVISION

DATE E

PIZ-



DIVISION

DRILLING LOG
1. PROJECT ,a

INSTALLATION arLa /
IOF SHEETS

10. SIZE AND TYPE OF BIT 7r i-c.od
,I. DATUM FOR ELEVATION SHOWN AMMSL)

A/A i/f kA-

I,

5

to

i5

o

- 0

~- c'.

- (

TTT c

'U

yC'

fh- d yr.--

Sanody Gm'/Aw/1.4///s
11/+, p'4 3 rwn Oeyte d/r)4

tVLAOJ-d' x i s /. ;

.anS ne-9. td- S-

Grav, 2 f c
te/ 'Qno MS l

-~o7l AC,'.4Am 7 -WA-s y/

/A% -frAf

1'

0

U.

12.-'ANUFA TURERS DESIGNATION OF DRILL

3. DRILLING AGENCY . i " Z '
6f o Y13. TOTA NO OF EVR-KENI.TRE/

4. HOLE NO. (A. .ho,.n on .win tit -I BURDE SAMPLES TAKEN
.nd fut. n.mnbe) 14 TOTAL NUMBER CORE BOXESA49

S. NAME OF DRILLER

6. DIRECTION OF HOLE 16. DATE HOL

Ov ETIC AL. MINCL.1NEO DEG. FROM VERT.
- 17. ELEVATION TOP OF -Neefo9

7. THICKNESS OF OVERBURDEN OF. TOTAL CORE RECOVERY FOR BOR 

a. DEPTH DRILLED INTO ROCK bjwdrir 19. SIGNATURE O NECon

9. TOTAL DEPT H OF HOLE ne~ I A.,.

ELEVATION LEGEND CLASSFCATON OF MATERIALS ECOV SAMPLE (Drilling t1, wai., I..., d.pth of
DET D~cito)ERY NO. w..Ih.dnj. et., if .iarilicat)0

a * vye
DE 1T 7/ nL d



DIVISION INSTALLATION SHEET

DRILLING LOG OF SHEETS

I. PROJECT 1o. SIZE AND TYPE OF BIT

It DATUM FOR ELEVATlON SH OW N (4 orIMSL)

2. LOCATION (CoOdina og St *or)
12. MANUFACTURER'S DESIGNATION OF DRILL

3. DRILLING AGENCY

13. TOTAL NO. OF OVER- I DISTURBED UNDISTURBED

4. HOLE NO. (A. .hotwn on d.wjng tin.e BURDEN SAMPLES TAKEN

and fie nrunbB
I4 TOTAL NUMBER CORE BOXES

S. NAME OF DRILLER . ELEVATION GROUND WATER

STIG W O ACOMPL TED
6. DIRECTION OF HOLE 16. DATE HOLE SA o P T

[-VERTICAL CINCLINED 0KG. FROM VERY. , 1 /2
17. ELEVATION TOP OF HOLE

7. THICKNESS OF OVERBURDEN
I. TOTAL CORE RECOVERY FOR BORING

S. DEPTH DRILLED INTO ROCK 19. SIGNATURE OF INSPECTOR

9. TOTAL DEPTH OF HOLE

I CLASSIFICATION OF MATERIALS CORE BOX OR REMARKS
CLEATIN DFCiLEionE RECOV- SAMPLE (Drifling tine, water Joaf, depth of

(Dl..ripton) ERY NO. we.thmring, etc., if significant)
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WELL COMPLETION RECORD

PROJECT P / -'.4/ -LOCATION -

WELL NUMBER___ DATE INSTALLED

MKE REPRESENTATIVE DRILLER -

TOP OF +
PROTECTIVE CASING

TOP OF WELL CASING t2

GROUND C 8A 4s> oP)
SURFACE ELEV. //9./C9

TOP OF GROUT AllS

BOTTOM OF
PROTECTIVE OR

OUTER CASING

TOP OF SEAL

TOPOFFILTERPACK

TOP OF SCREEN 3 7

CENTRALIZE
DEPTHS

BOTTOM OF SCREEN- ;7'

TOTAL DEPTH ;5

--- +--LOCKED CAP -DATE

SURFACE SEAL TYPE

THICKNESS

BOREHOLE DIAMETER

CASING TYPE X76 . 4

DIAMETER

OUTER CASING TYPE<Z/SA ve
DIAMETER 6'

GROUT TYPE L

- SEAL TYPE S 4

STATIC WATER LEVEL (S.W. L.)

SCREEN TYPE

DIAMETER

SLOT SIZE

FILTER PACK TYPE2C

COMMENTS gazS~,--4 :7c -7m' - -?, /c

MKE REPRESENTATIVE SIGNATURE . DATE

MORRISON KNUDSEN CORPORATION

ENVIRONMENTAL SERVICES DIVISION



DRILLING LG VSION INSTALLATION SHEET /
1. PROJECT OF SHEETS

10. SIZE AND TYPE OF ST /j., F/SET//oy.n i\G '+ v;' / It. DATUM F R EL V 'oTIO HW TA rML2. LOCATIO (Coordinae a SIeronw

12. MANU ACU ERS DESIGNATION OF DRILL3. DRILLING AGENCY 
- Air 2

4 LEN.A n dAw 't.13. TOTAL NO. OF OVER. DISTURBED UNDISTURBED
4. HOEN O. (ArordBURDEN SAMPLES TAKEN

NAME OFDRILLER .14. TOTAL NUMBER CORE BOXES
.w (6.4 / IS. ELEVATION GROUND WATER

6. DIRECTION OF HOLE R

J VERTiCAL EJINCLINED EG. FROM VERT. 16. DATE HOLE C-AR$E- /E E

7. THICKNESS OF OVERBURDEN 17. ELEVATION TOP OF440t"t

. DEPTH DRILLED INTO ROCK. 18. TOTAL CORE RECOVERY FOR BORING
B.*DEPTH DRILLED INTO ROCK. 4E r. 19. SIGNATURE OF INSPECTOR

B. TOTAL DEPTH OF HOLE
IN tyk * , / -. }

ELEVATION DEPTH LEGEND

b c

- -C
5o-

- >

- >

55 r

300

ro

;; 0 0

0 .r

9

LIDJ

CLASSIFICATION OF MATERIAl
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1.0 INTRODUCTION

CDM Federal Programs Corporation (CDM Federal) has prepared this Summary Report for the
U.S. Army Corps of Engineers, Walla Walla District (USACE) under Contract No. DACW68-
94-D-0001. The report describes the removal and stockpiling of contaminated soil and removal
of underground storage tanks at the Hanford 1 100 Area, EM-2/EM-3 Operable Units (1100-EM-
2/EM-3), Hanford Reservation, Richland, Washington. Activities described in this Summary
Report were conducted as part of the remedial action for the I 100-EM-2/EM-3 portion of the
I100 Area National Priorities List (NPL) Site. This work was conducted in accordance with the
USACE Statement of Work (SOW) dated April 5, 1995, and subsequent modifications.

1.1 OBJECTIVES

The objectives of the tasks described in this Summary Report were to excavate and stockpile, for
offsite treatment and/or disposal, soils contaminated with hazardous materials that have been
shown to present potential long-term risks to human health. The objectives also included
removing two underground storage tanks (USTs) no longer in service. The soil remediation
objectives were accomplished through the excavation of suspected contaminated soils and
segregation of confirmed contaminated materials. Sampling and analyses were performed to
determine the amount of excavation necessary and to verify the concentration of contaminants in
remaining soils with respect to the remediation criteria. The contents of the USTs were sampled,
followed by removal of the tanks from the ground and disposal at a recycling facility.

1.2 SCOPE

The scope of this project included the removal and stockpiling of soils from areas of one EM-2
site and two EM-3 sites where previous investigations (USACE 1994a) have demonstrated the
presence of contaminants exceeding remediation criteria. These three sites are the Tar Flow
Area, the 1240 Suspect Spill Area, and the 1240 French Drain. The scope also included the
sampling and removal of the two EM-3 USTs, designated as the 1262 Solvent Tanks.
Contaminated soils were stockpiled on and covered with plastic sheeting pending transportation
and disposal by others. Determination of the concentration of contaminants in soils excavated
from the Tar Flow Area, the 1240 Suspect Spill Area, and the 1240 French Drain sites was made
using onsite laboratory capabilities and confirmed by offsite laboratory analyses.
Determination of the concentration of contaminants in soils excavated from the 1262 Solvent
Tanks was made using only offsite laboratory analyses.

1.3 REPORT ORGANIZATION

This Summary Report is organized into seven sections. Introduction and site background are
presented in Section 1.0. Previous investigation results are summarized in Section 2.0. Methods
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used for remediation of the 1100-EM-2/EM-3 sites are discussed in Section 3.0. A summary of
the results of remediation of the three sites is provided in Section 4.0. Section 5.0 details Quality
Assurance/Quality Control (QA/QC) protocols implemented, and provides an assessment of data
usability. A brief statement of conclusions is included as Section 6.0 of the report. Section 7.0
is a listing of references cited. Appendix A contains the 1262 Solvent Tanks report.

Appended to this Summary Report is a summary of the analytical data generated by the onsite
laboratory during the site remediation activities (Appendix B). Offsite laboratory analytical data
are presented in table form within the main portion of the report, except for offsite data from the
1262 Solvent Tanks and waste characterization sample results. Data for the offsite analytical
results for the 1262 Solvent Tanks are provided in Appendix A and data for the waste
characterization samples are provided in summary form in Appendix C. Full analytical data sets
as reported by the offsite laboratory have been provided to USACE and will be entered on the
Hanford Environmental Information System (HEIS). All sample tables presenting the results of
offsite analyses include HEIS numbers for each sample to allow cross-reference. Appendix D
presents the data set used in the application of cleanup attainment criteria. The USACE North
Pacific Division Laboratory (NPD) Quality Assurance Report (QAR) is included as Appendix E.
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2.0 BACKGROUND

A detailed background of the Hanford 1100 Area is presented in the Remedial
Investigation/Feasibility Study (RI/FS) Report (DOE 1992), and in the Remediation Design and
Remedial Action Plan for the ] 100 Area (USACE 1994b). This section provides a brief
summary of site history and setting.

2.1 LOCATION AND DESCRIPTION OF THE EM-2/EM-3 OPERABLE UNITS

The Hanford 1100 Area was placed on the NPL in July 1989. The location of the Hanford Site
and the 1100 Area are depicted on Figure 2-1. To facilitate the assessment and remediation of
1100 Area, potential hazardous waste sites were divided into four OUs based on geographic area
and common waste sources. The four OUs are identified as 1100-EM-I (EM-1), 11 00-EM-2
(EM-2), 1 100-EM-3 (EM-3), and 1100-IU-I (rU-1). Due to the close proximity of the 1 100-
EM-I to the North Richland well field, which constitutes the water supply for the town of
Richland, EM-I was assigned the highest priority of the Hanford 1100 Area OUs. The 1100-
EM-] underwent a full-scale RI/FS to determine the nature and extent of contamination and to
identify preferred remedial alternatives. The EM-2/EM-3 OUs underwent a limited field
investigation and focused feasibility study (LFI/FFS) (DOE 1993) to determine the nature and
extent of contamination and to identify the preferred remedial alternatives at those sites.

The EM-2 OU encompasses an area on the southeast side of the Hanford Site and north of the
town of Richland. Operable Unit EM-3 is about 600 meters (m) or 1,000 feet (ft), northeast of
EM-2. The main structure of EM-2 is the 1171 Building, which is a vehicle service,
maintenance, and repair facility. EM-3 contains approximately 20 permanent structures.
Operations at EM-2 and EM-3 have included the use of solvents, fuels, oils, and polychiorinated
biphenyls (PCBs).

Based on the LFI/FFS, 43 waste management units (WMUs) were considered to be likely or
potential sites of releases or spills and seven WMUs were identified as sites of known releases or
spills at the 1100-rU-1, 1100-EM-2, and I 100-EM-3 OUs. Additional post ROD and pre-
remedial action investigations (USACE 1994a) were conducted at the 1100-EM-2 and 1100-
EM-3 OUs. The purpose of these investigations was to determine if contaminant concentrations
present at the WMUs exceeded the cleanup criteria in the ROD. As a result of these pre-
remedial action investigations, one area within EM-2 and two areas within EM-3 were
determined to contain contaminants at levels that may pose potential long-term risks to human
health. The area of concern within EM-2 is an area of discolored soil, the Tar Flow Area. The
areas of concern within EM-3 are one area of discolored soil, the Suspect Spill Area, and the
1240 French Drain, which is adjacent to a former PCB collection area. At a third EM-3 site, two
abandoned USTs, designated as the 1262 Solvent Tanks, were identified as requiring removal.
The location of the EM-2 and EM-3 areas are depicted in Figures 2-2 and 2-3, respectively.
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2.2 SUMMARY OF PREVIOUS INVESTIGATIONS

Data from previous investigations were used to identify areas of contaminated soils requiring
excavation. The I 100-EM-2/EM-3 OU RI/FS Report (USACE 1994a) served as the source for
the information presented in this section and provides a more detailed description of the methods
and results of the investigations. The investigation results for the four sites are presented
separately.

2.2.1 TAR FLOW AREA

The Tar Flow Area consists of an area covered by a soft, tar-like substance about 318 m (1,050
ft) north of the northwest corner of Building 1171. The source and origin of the tar-like
substance is unknown. Two analytes were determined to be present in surface soils of the Tar
Flow Area at concentrations exceeding the goals stated in the ROD (EPA 1993). These
contaminants and their maximum detected concentrations include the following: TPH at 80,000
mg/kg, and lead at 404 mg/kg. The contamination is associated with the soft, tar-like substance
visible on the ground surface. Based on borings done as part of the pre-remedial characterization
activities, this tar-like substance extends to a depth of approximately 5 cm (2 in). The tar-like
substance covers an irregular area of approximately 61 m x 20 m (200 ft x 65 ft). The
approximate areal extent of soil that required excavation is shown in Figure 2-4. The cleanup
criteria established in the 1100 Area ROD (EPA 1993) for TPH and lead are 200 mg/kg and 250
mg/kg, respectively. The volume of contaminated soil to be removed was estimated to be 385
cubic meters (500 cubic yards) assuming an excavation depth of 5 cm (2 in).

2.2.2 1240 SUSPECT SPILL AREA

The Suspect Spill Area consists of an area of visibly stained soil at the south end of Building
1240 (Fig. 2-5). The soil staining was the result of a spill of a pliable adhesive mixed with metal
fragments and floor sweepings. One contaminant, lead, was determined to be present in surface
soils of the Suspect Spill Area at a concentration exceeding the ROD goals (USACE 1994a). The
maximum detected lead concentration was 44,200 mg/kg. The cleanup criteria established in the
1100 Area ROD (EPA 1993) for lead is 250 mg/kg. Figure 2-5 depicts the approximate areal
extent of soil that required excavation. The volume of contaminated soil to be removed was
estimated to be 92 cubic meters (120 cubic yards) based on a depth of 15 cm (6 in).

2.2.3 1240 FRENCH DRAIN

The 1240 French Drain is located on the west side of Building 1240 (Figure 2-6). There is no
documented evidence of spills into the drain that might have discharged into the surrounding
soils; however, a former collection area for PCBs was located close to the drain. Three analytes
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were determined to be present in soils at the 1240 French Drain at concentrations exceeding
ROD goals. These contaminants and their maximum detected concentrations include the
following: TPH (80,000 mg/kg), lead (619 mg/kg), and chromium (949 mg/kg). As part of theLFI/FFS analyses for PCBs were conducted onsite using EnSys Inc. PCB RISc@ Immunoassay
Field Test kits. These analyses indicated that PCB concentrations in drain sediments were
greater than 1 mg/kg, but less than 10 mg/kg. This concentration exceeded the ROD cleanup
goal of ! mg/kg. However, offsite laboratory analysis of the samples for PCBs determined that
PCBs in drain sediments were less than I mg/kg. The cleanup criteria established in the I 100
Area ROD (EPA 1993) for TPH and lead are 200 mg/kg and 250 mg/kg, respectively. The .
cleanup criterion for chromium, under the State of Washington MTCA Method B formula value,is 400 mg/kg. Soil samples were collected at 15 centimeter (cm) (0.5 ft) and 0.5 m (1.7 if)
below ground surface, with contamination detected at both depths within the drain. Based on adrain depth of 0.5 m (1.7 fi), the estimated volume of contaminated soil to be removed was 0.5
cubic meters (<0.5 cubic yards). The extent of contamination beyond the drain was unknown,
but was conservatively estimated to be less than 19 cubic meters (25 cubic yards).

2.2.4 1262 SOLVENT TANKS

Existing facility engineering drawings indicated the presence of three USTs west of Building
1262. These USTs were associated with a military dry-cleaning facility located in Building
1262. A geophysical survey was conducted as part of the pre-remedial characterization activities
at the 1262 Solvent Tanks. Geophysical data from the location of one of these tanks, the
"extractor tank," suggest that this tank has been removed (Figure 2-7). Two tank-like objects
were identified beneath the west curb using ground penetrating radar and magnetometer surveys.Three pipes were also detected as part of the geophysical investigation. These pipes originate atthe suspected tanks and run toward Building 1262. No sampling occurred during the pre-
remedial characterization activities at the tanks.

Based on the results of the LFI/FFS, each tank was believed to be 1,125 gallons in capacity, andto have contained dry-cleaning solvents. No sampling of the tank contents had occurred prior tothe current remediation effort. The remedial objective for this site was to open the tanks and
sample the contents, if any. Following this, tank contents were to be drummed, and the tanks
cleaned, removed, and disposed offsite. Any contaminated soil around or beneath the tanks wasto be excavated and stockpiled after the tanks were removed.
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3.0 REMEDIATION APPROACH

Sampling, excavation, and stockpiling of contaminated soils, UST removal, and backfilling at
the 1 00-EM-2/EM-3 sites occurred between June 22, 1995, and July 18, 1995. The exposing
and sampling of the USTs occurred June 22 and 23, 1995. Following receipt of analytical results
for the UST contents, the USTs were removed and disposed of July 10 and I1, 1995. These
tasks were accomplished according to procedures contained in the following documents:

- Remedial Action Work Plan, Removal and Stockpiling of Contaminated Soil and
Removal of Underground Storage Tanks, EM-2 AND EM-3 Operable Units, Hanford
1100 Area, Washington; CDM Federal, 1995 (CDM Federal 1995a)

- Remediation Design and Remedial Action Plan for the 1100 Area, Hanford Site; USACE,
Walla Walla, 1994.

- Remedial Design Field Sampling Plan for Field Investigations Supporting Remedial
Design/Remedial Action Activities in the 1100 Area; USACE, Walla Walla, 1994.

Quality Assurance Project Plan for Field Investigations Supporting Remedial
Design/Remedial Action Activities in the 1100 Area; USACE, Walla Walla, 1994.

Deviations from the procedures outlined in these documents are described in Section 5.5.

3.1 REMOVAL AND SEGREGATION OF CONTAMINATED SOILS

Prior to the excavation of contaminated soils from the Tar Flow Area, the 1240 Suspect Spill
Area, and the 1240 French Drain, the locations at which soil samples were collected during the
LFI/FFS were surveyed and staked by the USACE. Removal of contaminated soils was
accomplished using a track hoe. Excavation at each site began in the area of known
contamination (based on LFI/FFS sample results) and proceeded downward and outward based
on visual evidence of contamination and the results of onsite screening analyses conducted in the
mobile laboratory. Contaminated soils were stockpiled on 10-mil plastic sheeting and covered
with heavy-gauge tarps at the end of each day.

3.2 EXPOSING AND SAMPLING USTs

Removal of the sod, curb, and asphalt pavement at the 1262 Solvent Tanks was also
accomplished with a track hoe. Excavation at this site began where the geophysical
investigation had identified the two tank-like anomalies. The tops of the USTs were uncovered
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and the contents sampled and characterized, and the volume of the contents determined. A
complete description of the activities at the 1262 Solvent Tanks is provided in Appendix A.

3.3 SAMPLING

The following subsections discuss the various types of samples collected as part of the EM-
2/EM-3 remediation and how they were identified.

3.3.1 TYPES OF SAMPLES COLLECTED

At the direction of the USACE, sampling and analysis were conducted at the four EM-2/EM-3
sites for four separate purposes. The types of samples collected and the intended purpose of
each is described below:

Screening Samples - Once excavation of suspect contaminated materials had begun, soil samples
were collected from the base and walls of the excavation at regular intervals to determine the
presence or absence of contaminants above the cleanup levels established in the 1100 Area ROD
(EPA 1993). These samples were analyzed in an onsite laboratory facility providing rapid
turnaround and at least U.S. Environmental Protection Agency (EPA) QC Level II analytical
results. Analytical results were typically available within three hours of sample collection.

Confirmation Samples - Once all contaminated soil had been removed from a site, as
demonstrated by the analytical results of screening samples collected from the excavated area,
confirmation samples were collected for offsite laboratory analysis. Analyses were performed
on a quick turnaround basis with initial results available within seven days of sample receipt by
the laboratory. For samples collected at the 1262 Solvent Tanks, analyses were completed
within a 48-hour turnaround. These analyses were conducted in accordance with EPA QC Level
III data requirements, with 10% meeting EPA QC Level IV equivalent data requirements.
Additionally, at least 10% of all confirmation samples were split and submitted to the USACE
NPD Laboratory for analysis as QA samples.

Rinsate Samples - Aqueous samples consisting of water from the final rinse in sample equipment
decontamination were collected during confirmation sampling at each site to evaluate the
potential for cross-contamination. These samples were analyzed for the cleanup target
constituents at the offsite laboratory in accordance with EPA QC Level III data requirements.

Waste Characterization Samples - Composite samples were collected from contaminated soil
stockpiles at the Tar Flow Area, 1240 Suspect Spill Area, and 1240 French Drain to quantify the
concentration of target contaminants and to determine the presence or absence of other
hazardous constituents. These data were used to identify the transportation and disposal

09SUM.RflT25Scp95/PAK 3-2



requirements for each waste stream. Analyses of waste characterization samples were conducted
by the offsite laboratory according to EPA QC Level III data requirements.

Profile Samples - Composite samples of the waste stockpiles at the 1240 Suspect Spill Area and
the 1240 French Drain were submitted to a potential disposal site for determination of suitability
and acceptance for land disposal. Both samples were submitted to the Chemical Waste
Management Facility in Arlington, Oregon for assessment. Evaluation of these two samples by
the disposal facility resulted in the acceptance of both waste streams at the Arlington facility.

3.3.2 SAMPLE IDENTIFICATION AND MAPPING

Identification or labelling of samples collected during the remediation of the EM-2/EM-3 sites
followed protocols outlined in the Remedial Design Field Sampling Plan for the I 100 Area,
Hanford Site (USACE 1994c). A field coding system was used to identify each sample during
the sampling program. Samples were numbered according to the following system:

Example Sample Number: EM-2/01 - CM - 003- 015; where

EM-2 = Hanford I100 Area, EM-2 OU; alternatively
EM-3 = Hanford 1100 Area, EM-3 OU

EM-2/01 = EM-2, Site #01 (Tar Flow Area); alternatively,
EM-3/01 = EM-3, Site #01 (1240 Suspect Spill Area)
EM-3/02 = EM-3, Site #02 (1240 French Drain)
EM-3/06 = EM-3, Site #06 (1262 Solvent Tanks)

CM = Confirmatory/Mobile Lab (screening sample); alternatively,
C = Confirmatory/Offsite Lab
W = Waste Characterization Sample

003 = Sampling Location

015 = Collection Depth (in centimeters unless otherwise specified)

Equipment rinsate blanks were designated by adding the letters "EB" to the front of the sample
number for the soil sample collected immediately prior to the decontamination event. The letters
"QA" were added to the front of the sample number for split samples shipped to the USACE
NPD Laboratory for QA analyses. Split samples analyzed by CDM Federal's subcontract offsite
laboratory were submitted as blind duplicates (i.e., split samples were given different location
numbers than corresponding original samples).

OI9SUM.Rfr/26Scp95/PAK 3-3



Sample locations were recorded and plotted with respect to an arbitrary grid established at each
of the sites, with the exception of the 1240 French Drain. Due to the vertical excavation walls
and depth, no grid could be established there. The temporary grids were installed using a simple
tape measure, paint, and pin flags. These grids were not surveyed. Therefore, sample locations
must be considered approximate.

3.4 ONSITE LABORATORY ANALYSES

A mobile laboratory was used to provide same-day analytical results for screening samples
collected during excavation at the Tar Flow Area, 1240 Suspect Spill Area, and 1240 French
Drain. QA/QC procedures employed in the analysis of samples in the mobile laboratory met or
exceeded the certification/accreditation requirements of the Washington Department of Ecology.
The majority of samples were hand delivered to the mobile laboratory under standard chain-of-
custody protocols. However, under direction of USACE, 10 samples were collected for onsite
analysis at the Tar Flow Area and submitted to the laboratory without standard chain-of-custody
protocol. These samples were designated waste characterization (WC) samples to guide
excavation/soil stockpiling.

Screening samples analyzed for metals underwent an acid digestion to dissolve the metals, which
were analyzed by atomic absorption. Screening samples analyzed for WTPH were extracted
with liquid freon. Screening samples from the Tar Flow Area were analyzed by Method WTPH
418.1 for TPH, and SW-846 Method 7420 for lead. SW-846 Method 7420 for lead was also
used for screening analyses at the 1240 Suspect Spill Area and 1240 French Drain. At the 1240
French Drain, WTPH 418.1 was also used for TPH, and SW-846 Method 7190 was used for
chromium. Analytical results were reported on a dry-weight basis, using estimated moisture
content for samples as received. Sample data packages produced by the onsite laboratory
conformed to EPA QC Level II requirements.

3.5 OFFSITE LABORATORY ANALYSES

Confirmation, rinsate, and waste characterization samples were shipped offsite for laboratory
analysis. The analyses performed and sample data packages provided by the offsite laboratory
reflect EPA QC Level III, except for 10% "CLP-type" analyses which reflect EPA QC Level IV.
Sample extractions utilized the Soxhlet method (SW-846 Method 3540). WTPH analyses for
samples collected at the Tar Flow Area and 1240 French Drain were by WTPH-4 18.1. Lead
analyses from these two sites, and the 1240 Suspect Spill Area, were by SW-846 Method 7421.
In addition to lead analysis at the 1240 French Drain, samples were analyzed by SW-846 Method
6010 for chromium. At the 1262 Solvent Tanks, samples were analyzed for Volatile Organic
Compounds (VOCs) by SW-846 Method 8240. All the waste characterization samples from the
1240 Suspect Spill Area and 1240 French Drain were analyzed for gross alpha-beta radiation and
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gamma spectroscopy. For all analyses, moisture content was determined by ASTM Method
D2216 and analytical results were reported on a dry-weight basis.

3.6 DATA EVALUATION

Attainment criteria were previously established jointly by the EPA, Washington Dept. of
Ecology (Ecology) and USACE to determine when cleanup criteria had been met for the 1 100
area sites. These criteria are based on the cleanup standards provided in the ROD (EPA 1993)
and existing state requirements for the remediation of hazardous waste sites.

3.6.1 ATTAINMENT CRITERIA

Attainment criteria for the I I00-EM-2/EM-3 soil removal actions were developed jointly by
EPA, Ecology, and USACE. Guidance for application of numerical standards established in the
Washington Model Toxics Control Act (MTCA) formalized in WAC 173-340-740(7)(d) was
used as the basis for these criteria. For I 100-EM-2/EM-3, the sites would be considered to be
fully remediated if

(i) The upper confidence interval on a true soil concentration is less than the soil cleanup
level. Statistical tests would be performed at a Type I error level of 0.05 (95% upper
confidence level);

(ii) No single sample concentration is greater than two times the soil cleanup level; and

(iii) Less than fifteen percent of the sample concentrations exceed the soil cleanup level.

In the development of these criteria, it was recognized that the data sets obtained would probably
have sample distributions which were "skewed to the left." In other words, there would be a
large number of samples where contaminant concentrations were not detected (thus the leftward
skew), some samples where contaminant concentrations were between non-detect and the
specified cleanup levels, and a small percentage of samples where contaminant levels ranged
between the cleanup level to two times the cleanup level. If the sample sets were tested for
normality and log-normality and failed, it was agreed that the approximate method of calculating
the one-sided upper confidence limit presented in Section 5.2.1.3 of Ecology's Statistical
Guidance for Ecology Site Managers (Ecology 1992) would be used.

3.6.2 SAMPLE POPULATION

The sample population for data includes that analyzed by both onsite and offsite laboratories.
The analytical methods used by the onsite laboratory were selected to ensure that all data
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obtained would be reliable. Offsite laboratory analysis was used to provide confirmation that
cleanup levels had been met. In some cases, a sample was split and analyzed by both
laboratories. A comparison of these data found excellent correlation between results. Blind
duplicate analyses were also performed on samples submitted to the onsite laboratory as a
quality control check. Again, excellent correlation of the analyses was determined. In cases
were duplicate analyses were run, an average of the returned values was used for statistical input.
Screening samples that exceeded the remedial criteria and were excavated were not used as part
of the data set used to determine if the attainment criteria had been met. The data sets are
provided in Appendix D.
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4.0 SITE REMEDIATION AND ANALYTICAL RESULTS

This section presents the results and findings of the remedial actions conducted at the Hanford
I 100-EM-2/EM-3 sites, with the exception of the 1262 Solvent Tanks. Remedial action at the
1262 Solvent Tanks Site is detailed in "Underground Storage Tank Decommissioning Report,
Building 1262 Solvent Tanks, Hanford 1100 Area, Richland, Washington" (HLA 1995) included
as Appendix A. The first three subsections describe the excavation, screening, and confirmation
sample results for the Tar Flow Area, the 1240 Suspect Spill Area, and the 1240 French Drain.
Results of waste characterization analyses are discussed in Section 4.4. Application of the
attainment criteria established by the regulatory agencies is discussed in Section 4.5.

4.1 TAR FLOW AREA

Excavation and stockpiling of petroleum hydrocarbon and lead-contaminated soils at the Tar
Flow Area took place from June 26 through July 6, 1995. Figures 4-1 and 4-2 depict the depths
of excavation and the screening and confirmatory sample locations at the Tar Flow Area. As
shown in these figures, the Tar Flow Area consisted of four discrete areas; the largest
contaminated area was adjacent to and northeast of the gravel road shown in Figure 4-1, and the
three areally smallest areas were south of the main portion of the Tar Flow Area, as shown in
Figure 4-2. In all four areas, the visible contamination originally present consisted of a tar-like
substance on the ground surface.

At all four areas the tar-like substance varied in occurrence from discrete nodules to larger
continuous "flow" sheets. Previous investigations demonstrated elevated concentrations of TPH
and lead associated with the tar-like substance in this area (USACE 1994a). Based on borings
conducted as part of the previous investigation, the depth of the contamination was believed to
extend to a depth of 5 cm (2 in). However, during excavation activities, the depth of the visible
contamination was found to extend from approximately 40 to 90 cm (10 in to 16 in) at the three
small excavations, to a maximum depth of 270 cm (8.9 ft) at the main portion of the Tar Flow
Area.

During excavation and stockpiling activities, 15 samples were collected of excavated soil within
the exclusion zone to assist in guiding the removal of contaminated soil. These samples were
collected for onsite laboratory analysis and were designated as waste characterization "-wc"
samples. Once all stained soils had been removed, screening samples were collected to
determine if additional excavation would be necessary. Samples were collected from the
perimeter of the excavation (from the excavation walls) and from the base of the excavation. Of
the 135 samples collected and subsequently analyzed by the onsite laboratory, results from six
samples indicated the presence of TPH at concentrations exceeding the established cleanup
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level of 200 mg/kg. Additional excavation was conducted in the area of four of the samples
which had failed the onsite screening and the areas were resampled. The results of the deeper
resampling in these areas demonstrated that soils contaminated with TPH at concentrations
greater than the cleanup level had been removed. At the direction of USACE, excavation was
not conducted at the other two sample locations as the attainment criteria had been met. Due to
the fragmental nature of the tar-like material and the large amount of material removed from the
site, scattered fragments are still visible in a few locations. Onsite laboratory analytical results
for each screening sample and waste characterization sample are provided in Appendix B of this
report. A total of approximately 1,155 cubic meters (1,500 cubic yards) of TPH-contaminated
soil was excavated and stockpiled at the Tar Flow Area.

Ten confirmatory samples (including one duplicate sample) were collected from the excavation
for offsite laboratory analyses. One of the confirmation samples was collected as a discrete grab
sample collected from a single grid node. This sample was analyzed and a data package
prepared according to EPA QC Level IV equivalent data requirements. The remaining samples
were collected as composites of aliquots, with one aliquot from the selected grid node, plus one
aliquot each from the four nodes that surround the selected node. This allowed the greatest
areally representative samples to be collected from the Tar Flow Area, which was the largest of
the 1 100-EM-2/EM-3 sites. At the request of USACE, the confirmatory samples were split and
the splits submitted to the onsite laboratory for screening. Onsite laboratory results indicated
that the confirmatory samples were within the established cleanup criteria for TPH and lead.

Confirmatory sample locations are illustrated in Figure 4-1. The sample which was split for
duplicate analysis, (EM-2/01-C-0I-185), was also submitted to the USACE NPD Laboratory as a
QA split sample. Sample locations were selected to provide uniform coverage of the excavated
area. Table 4-1 presents the results for these sample analyses. Evaluation of these data indicated
that the remediation goals had been achieved. Application of the attainment criteria is discussed
in Section 4.5.

4.2 1240 SUSPECT SPILL AREA

The excavation and stockpiling of lead-contaminated soils at the 1240 Suspect Spill Area took
place July 7 and 8, 1995. Additional limited excavation took place on July 13, 1995. Figure 4-3
depicts the depths of excavation and the screening and confirmatory sample locations at the 1240
Suspect Spill Area.

Soil was initially removed to a depth of 15 cm (6 in) based on the results of previous
investigations (USACE 1994a). Following initial soil removal, screening samples were
collected from the perimeter of the excavation (from the excavation walls) and from the base
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TABLE 4-1
OFFSITE LABORATORY ANALYTICAL DATA SUMMARY

TAR FLOW AREA CONFIRMATORY SAMPLES

'HEIS = Hanford Environmental Information System

'Sample EM-2/01-C-02-185 was collected as a blind duplicate of sample EM-2/01-C-01-185. Original sample al
split for QA analysis by USACE NPD Laboratory.

'EB indicates sample is an equipment (rinsate) blank. Analytical results for this sample reported in mg/l and ug/L.

TmA-I26Scp95/CDP

SAMPLE NUMBER HEIS NUMBER' DATE COLLECTED WTPH LEAD
(nw~g)

EM-2/01-C-Ol-185 BOG436 7/7/95 <100 3.7

EM-2/0l-C-02-185 2  BOG437 7//95 <100 3.67

EM-2/0l-C-03-040 BOG438 7f/95 <100 3.21

EM-2/01-C-04-060 BOG440 7n/95 <100 2.87

EM-2/01-C-05-025 BOG441 7/95 <100 3.02

EM-2/01-C-06-020 B00442 7/95 <100 3.03

EM-2/01-C-07-075 BOG443 7f/95 <100 3.5

EM-2/01-C-08-120 BOG444 7/95 <100 5.4

EM-2/01-C-09-185 BOG445 7/7/95 <100 4.54

EM-2/01-C-10-135 BOG446 7/95 <100 3.06

EB-EM-2/01-C-0I-185 3 BOG447 7//95 <1 ug/L. <2 u/L

so
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of the excavation. Of the 13 samples initially collected and analyzed by the onsite laboratory,
six exceeded the cleanup level of 250 mg/kg for lead. Based on the onsite laboratory results,
excavation continued deeper and over a larger areal extent. Subsequent sampling in these areas
demonstrated that soils contaminated by lead at concentrations greater than the cleanup level had
been removed, with the exception of an area along the asphalt parking area on the west side of
the 1240 Suspect Spill Area. This strip of contaminated soil was remediated when the
excavation team returned to the 1240 Suspect Spill Area after completing previously scheduled
work at another EM-3 site.

A total of 53 screening samples were collected and analyzed by the onsite laboratory at the 1240
Suspect Spill Area. After excavation was complete, screening sampling indicated that the
cleanup criterion for lead of 250 mg/kg had been achieved. Analytical results for each screening
sample are provided in Appendix B of this report. A total of approximately 69 cubic meters (90
cubic yards) of lead-contaminated soil was excavated and stockpiled at the 1240 Suspect Spill
Area.

Ten confirmatory samples (including one duplicate sample) were collected from the excavation
for offsite laboratory analyses. These samples were collected as discrete grab samples from
single grid nodes that ensured the areal extent of the excavation was representatively sampled.
At the request of the USACE, 6 of the confirmatory samples were split and the splits submitted
to the onsite laboratory for screening. Samples EM-3/01-C-01-045 through EM-3/01-C-06-045
were analyzed onsite for lead and did not exceed the cleanup criterion of 250 mg/kg for lead.

Confirmatory sample locations are illustrated in Figure 4-3. The sample which was split for
duplicate analysis was also submitted to the USACE NPD Laboratory as a QA split sample.
Sample locations were selected to provide uniform coverage of the excavated area. Table 4-2
presents the results from these sample analyses. Evaluation of these data indicated that the
remediation goals had been achieved. Application of the attainment criteria is discussed in
Section 4.5.

4.3 1240 FRENCH DRAIN

Previous investigations (USACE 1994a) identified the presence of TPH, lead, and chromium at
the 1240 French Drain. The grate and concrete surrounding the 1240 French Drain were
removed on July 8, 1995. Excavation and stockpiling of contaminated soils at the 1240 French
Drain took place July 11 through 13, 1995. Figure 4-4 depicts the depth of excavation and the
screening and confirmatory sample locations at the 1240 French Drain.

Initial soil removal to a depth of 9.1 m (10 ft) took place based on field observations of stained
soil. Initially five screening samples designated "-wc" for waste characterization were
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TABLE 4-2
OFFSITE LABORATORY ANALYTICAL DATA SUMMARY
1240 SUSPECT SPILL AREA CONFIRMATORY SAMPLES

SAMPLE NUMBER HEIS NUMBER' DATE COLLECTED LEAD
(mg/kg)

EM-3/01-C-01-045 BOG449 7/8/95 3.96

EM-3/01-C-02-0452 BOG450 7/8/95 3.79

EM-3/01-C-03-045 BOG451 7/8/95 3.64

EM-3/01-C-04-025 BOG452 7/8/95 3.82

EM-3/01-C-05-045 BOG453 7/8/95 3.27

EM-3/01-C-06-045 BOG454 7/8/95 3.65

EM-3/01-C-07-025 BOG455 7/13/95 3.74

EM-3/01-C-08-045 BOG456 7/13/95 5.59

EM-3/0l-C-09-030 BOG457 7/13/95 3.74

EM-3/01-C-10-045 BOG458 7/13/95 5.2

EB-EM-3/01-C-01-045' BOG461 7/14/95 <2 ug/L

HEIS = Hanford Environmental Information System

2 Sample EM-3/01-C-02-045 was collected as a blind duplicate of sample EM-3/01-C-01-045. Original sample also
split for QA analysis by USACE NPD Laboratory.

'EB indicates sample is an equipment (rinsate) blank. Analytical results for this sample reported in gg/L.
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collected and analyzed by the onsite laboratory. These samples were collected from stockpiled

soil previously excavated by track hoe, and from the track hoe bucket. Due to the depth of the

excavation, no screening grid could be established. During excavation at the 1240 French Drain,

all screening and confirmatory samples were collected from the track hoe bucket or after being

stockpiled on 10-mil plastic sheeting.

Results from two of the screening samples indicated the presence of TPH at concentrations

exceeding the established cleanup criterion for TPH of 200 mg/kg. Additional excavation

continued in the walls and base of the subsurface drain area, with additional screening samples

collected as excavation progressed. A total of 18 screening samples were collected and analyzed

by the onsite laboratory at the 1240 French Drain. The final screening samples indicated that the

cleanup criteria for TPH, lead, and chromium had been achieved. Analytical results for each

screening sample are provided in Appendix B of this report. A total of 98 cubic meters (75 cubic

yards) of contaminated soil were excavated and stockpiled at the 1240 French Drain.

Ten confirmatory samples (including one duplicate sample) were collected from the excavation

for offsite laboratory analyses. These samples were collected as discrete grab samples from the

walls and base of the excavation by track hoe bucket. At the request of USACE, the

confirmatory samples were split and the splits submitted to the onsite laboratory for screening.

Onsite laboratory results indicated that confirmation sample EM-3/02-C-01-200 from the south

wall had a TPH concentration of 320 mg/kg. This was the only result for samples EM-3/02-C-

01-200 through EM-3/02-C-10-550 that exceeded the remediation criterion of 200 mg/kg for

TPH.

Confirmatory sample locations are illustrated in Figure 4-3. The sample which was split for

duplicate analysis (EM-3/02-C-01-200), was also submitted to the USACE NPD Laboratory as a

QA split sample. Sample locations were selected to provide uniform coverage of the excavated

area. Table 4-3 presents the results from these sample analyses. As this table shows,

confirmatory sample EM-3/02-C-01-200 had a TPH concentration of 130 mg/kg. This amount

does not exceed the cleanup criterion of 200 mg/kg for TPH. Evaluation of these data indicated

that the remediation goals had been achieved. Application of the attainment criteria is discussed

in Section 4.5.

4.4 WASTE CHARACTERIZATION SAMPLES

Six waste characterization samples were collected and sent offsite for laboratory analysis and

sample data package preparation meeting the EPA QC Level III data requirements. Two

samples were collected each from the stockpiled soils at the Tar Flow Area, 1240 Suspect Spill

Area, and 1240 French Drain. At the direction of the USACE, and since no contamination was

detected during excavation or sampling of the 1262 Solvent Tanks, no waste

4-10
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TABLE 4-3
OFFSITE LABORATORY ANALYTICAL DATA SUMMARY

1240 FRENCH DRAIN CONFIRMA TORY SAMPLES

SAMPLE NUMBER HEIS NUMBER' DATE COLLECTED I WTPH LEADM

EM3/02-C-01-200 BOG488 7/13/95 130 4.53 6.05

EM3/02-C-02-200' BOG490 7/13/95 <100 3.66 6.35

EM-3/02-C-03-200 BOG491 7/13/95 <100 3.53 5.35

EM-3/02-C-04-400 BOG492 7/13/95 <100 1.54 5.19

EM-3/02-C-05-150 BOG493 7/13/95 <100 3.12 4.88

EM-3/02-C-06-200 BOG494 7/13/95 <100 3.9 10.3

EM-3/02-C-07-200 BOG495 7/13/95 <100 2.04 4.56

EM-3/02-C-08-300 BOG496 7/13/95 <100 2.6 4.89

EM-3/02-C-09-300 BOG497 7/13/95 <100 2.29 4.2

EM-3/02-C-10-200 BOG498 7/13/95 <100 1.79 4.06

EB-EM-3/02-C-01-200 3  300499 7/13/95 <1.1mgul <2ug/L ,<10tg/L

'HEIS - Hanford Envirofnenal Information System

Sample EM-3/02-C-02-200 was collected as a blind duplicate of sample EM-3/02-C.02-200. Original sample also split for QA analysis byUSACE NPD Laboratory.

' EB indica sample is an equipment (rinsate) blank. Analytical results for this sample are reported in mg/I and ug/L

ThLA-I/04/2's/CDP 4-11



characterization samples were collected at the 1262 Solvent Tanks. Analytical results from the
table 4-3 waste characterization samples will be used to determine waste codes for proper

transportation and disposal of the contaminated soil stockpiles. Waste characterization samples
were collected as composites of aliquots from the soil stockpiles. Analytical results for all waste

characterization samples are summarized in Appendix C of this report.

Two waste characterization samples were collected from the stockpiled soils at the Tar Flow

Area (EM-2/01-W-01-0 and EM-2/01-W-02-0). The waste characterization samples were

analyzed for volatile organic compounds (VOCs), semi-volatile compounds (SVOCs),
pesticides/PCBs, total petroleum hydrocarbons (TPH) (WTPH-418. 1 -Washington State Method),
Resources Conservation and Recovery Act ( RCRA) metals, and Toxicity Characteristic
Leaching Procedure (TCLP) for lead only. Analytical results for all waste characterization
samples are summarized in Appendix C to this report.

In both samples, bis(2-ethylhexyl)phthalate (BEHP) was detected; the analyte was present at a

concentration of 0.17 mg/kg in EM-2/01-W-01-0, and a concentration of 0.21 mg/kg in EM-

2/01-W-02-0. The detection of BEHP in both samples may be due to the close proximity of the
EM-I Discolored Soil Site, as BEHP contamination was found there. The EM-I Discolored Soil
Site was remediated in February 1995.

In addition to BEHP, other analytes detected in samples EM-2/01-W-01-0 and EM-2/01-W-02-0

and concentration ranges include, respectively: TPH (120 and 600 mg/kg), barium (56.7 and 60.6
mg/kg), chromium (7.23 and 7.28 mg/kg), and lead (4.44 and 6.29 mg/kg). Lead was not

detected in the TCLP leachate.

Two waste characterization samples were collected from the stockpiled soils at the 1240 Suspect
Spill Area (EM-3/01-W-01-0 and EM-3/01-W-02-0). The waste characterization samples were

analyzed for the same constituents as the Tar Flow Area waste samples. In addition, both

samples were analyzed by gross alpha/beta gas-flow proportional counting and by gamma

spectroscopy.

Analytes detected in samples EM-3/0I-W-01-0 and EM-3/01-W-02-0 and concentration ranges

include, respectively: TPH (270 and 210 mg/kg), barium (71.9 and 76.1 mg/kg), chromium (51.4

and 33 mg/kg), lead (176 and 112 mg/kg), DDT (.009 mg/kg in both samples), and PCB-1254

(.12 and 0.04 mg/kg). Lead was detected in the TCLP leachate of both samples; at a
concentration of 3.52 gg/L and 14 jtg/L. The gross alpha/beta and gamma spectroscopy results

for both samples are shown in Appendix C. The common laboratory contaminant methylene
chloride was detected in EM-3/01-W-01-0 at a concentration of <1 mg/kg.
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Two waste characterization samples were collected from the stockpiled soils at the 1240 French
Drain (EM-3/02-W-0]-0 and EM-3/02-W-02-0). The waste characterization samples were
analyzed for the same constituents as the Tar Flow Area waste samples plus TCLP for
chromium. In addition, both samples were analyzed for gross alpha/beta gas-flow proportional
counting and by gamma spectroscopy.

Analytes detected in samples EM-3/02-W-01-0 and EM-3/02-W-02-0 and concentration ranges
include, respectively: BEHP (0.630 and 0.150 mg/kg), TPH (450 mg/kg), barium (62.7 and 44.2
mg/kg), chromium (6.08 and 3.68 mg/kg), lead (5.60 and 2.31 mg/kg), and DDE (0.630 and
0.150 mg/kg). Neither lead or chromium were detected in the TCLP leachate. DDE is a
degradation product of DDT. The gross alpha/beta and gamma spectroscopy results for both
samples are shown in Appendix C.

4.5 APPLICATION OF ATTAINMENT CRITERIA

Completion of cleanup at each site was confirmed through the application of the attainment
criteria established by the regulatory agencies. These criteria are described in Section 3.6.
Application of the criteria at each of the sites is described below.

4.5.1 TAR FLOW AREA

The I100 Area ROD (EPA 1993) established the TPH and lead soil cleanup levels for the Tar
Flow Area at 200 mg/kg and 250 mg/kg, respectively. No lead above background levels was
detected in any of the screening or confirmatory samples, therefore no statistical calculations
were performed on the lead data set. All data obtained from post remediation sampling to verify
that the cleanup levels for TPH and lead were met at the Tar Flow Area are presented in
Appendix D, Table D-3. The data were tested graphically and rejected for both normality and
log-normality, therefore the approximate method of calculating the 95% upper confidence limit
(UCL9,) is appropriate. In accordance with Ecology's Statistical Guidance for Ecology Site
Managers (Ecology 1992) for distributions with large sample size the following formula was
used:

UCL .1.Z -L
95 1a /
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Where:

UCL95 = 95% Upper Confidence Level
x = Sample Mean

s = Sample Standard Deviation
n = Number of Compliance Monitoring Samples
ZI = Value of the Z parameter = 1.645 for one-sided 95% confidence

limit

For the Tar Flow Area data:

x = 20.4

s = 37.6
n =133
Z95 = 1.645

Therefore:

(UCL% 5 =20.4.1 .645 37.6 23 .66

The attainment criteria for the Tar Flow Area are met for the following reasons:

(i) The 95% UCL of 23.66 mg of TPH/kg of soil is less than the 200 mg of
TPH/kg of soil cleanup level;

(ii) No sample concentration is greater than twice the cleanup level (400
mg of TPH/kg of soil); and

(iii) Lead results in only 2 of 133 samples (1.5%) were determined to be
greater than the cleanup level.

4.5.2 1240 SUSPECT SPILL AREA

All data obtained from post remediation sampling to verify that the cleanup level was met at the
1240 Suspect Spill Area are presented in Appendix D, Table D-2. The data were tested
graphically and rejected for both normality and log-normality. The ROD established the lead
soil cleanup level for the 1240 Suspect Spill Area at 250 mg lead/kg of soil.
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For the 1240 Suspect Spill Area data:

x =43.2

s = 65.8
n = 45
Z95 = 1.645

Therefore:

(UCL) 95 =43.2.1.645-65.8m59.33
Vyr5

The attainment criteria for the 1240 Suspect Spill Area met for the following reasons:

(i) The 95% UCL of 59.33 mg of lead/kg of soil is less than the 250 mg of
lead/kg of soil cleanup level;

(ii) No sample concentration is greater than twice the cleanup level (500
mg of lead/kg of soil); and

(iii) No samples contained lead at concentrations greater than the cleanup
level.

4.5.3 1240 FRENCH DRAIN

The 1100-EM-I Operable Unit ROD (EPA 1993) established the TPH, lead, and chromium soil
cleanup levels for the 1240 French Drain at 200 mg/kg, 250 mg/kg, and 400 mg/kg, respectively.
All data obtained from post remediation sampling to verify that the cleanup levels for TPH, lead,
and chromium were met at the 1240 French Drain are presented in Appendix D, Table D-1. The
data were tested graphically and rejected for both normality and log-normality, therefore the
approximate method of calculating the 95% upper confidence limit (UCL,) is appropriate. In
accordance with Ecology's Statistical Guidancefor Ecology Site Managers (Ecology 1992) for
distributions with large sample size the following formula is used:

UCI,5 %.Z, -
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Where:

UCL95 = 95% Upper Confidence Level
x = Sample Mean

s = Sample Standard Deviation
n = Number of Compliance Monitoring Samples

Z.. =Value of the Z parameter = 1.645 for one-sided 95% confidence
limit

For the TPH - Lead - Chromium data at the 1240 French Drain:

x = 53.92 - 4.72 - 5.45

s = 31.62 - 4.66 - 1.6
n = 13
Z,5 = 1.645

Therefore (only TPH shown):

(UCL) 95 53.92.1.6453 .62=68.34

The 95% UCL for lead and chromium is 6.85 and 6.18, respectively.

The attainment criteria for the 1240 French Drain are met for the following reasons:

(i) The 95% UCL for THP, lead, and chromium /kg, respectively, of soil is
less than the 200 mg, 250 mg, and 400 mg/kg of soil cleanup level;

(ii) No sample concentration is greater than twice the cleanup level for
TPH, lead, and chromium; and

(iii) None of the samples contained TPH, lead, or chromium at
concentrations greater than the cleanup levels.
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5.0 QUALITY ASSURANCE/QUALITY CONTROL

This section discusses QA and QC procedures and results regarding CDM Federal field
operations and those of subcontract laboratories utilized for sample analyses. The quantitative
and qualitative data quality objectives for this project were presented in the Remedial Action
Work Plan (CDM Federal 1995a). A cursory review was completed of data generated by both
the onsite and offsite analytical laboratories in order to provide a limited assessment of data
quality. Field QA/QC is discussed, particularly deviations from procedures outlined in the work
plan and QAPjP. This report does not include an evaluation of the quality of the data generated
by USACE contract laboratories.

5.1 ANALYTICAL LABORATORIES

A combination of onsite and offsite analytical services were employed during the remediation of
the 11 00-EM-2/EM-3 sites. Onsite analyses were primarily used for screening purposes to
determine the extent of contaminated materials requiring removal. Offsite analytical laboratories
were used to provide confirmation of the results obtained by the onsite laboratory and to
characterize waste materials for offsite treatment and/or disposal. All onsite and offsite
analytical laboratories met the subcontract requirements with respect to data quality.

5.1.1 ONSITE LABORATORY

Onsite laboratory analytical work associated with the Hanford 1 100-EM-2/EM-3 sites was
conducted by CDM Federal subcontractor, Transglobal Environmental Geosciences Northwest,
Inc. (TEG) utilizing a mobile laboratory facility transported to and operated onsite. Analytical
methods and data packages met the requirements for EPA QC Level II. The total number of
samples submitted for analysis to the onsite laboratory facility is as follows:

Tar Flow Area - 159 samples, SW-846 Method 7420 (lead) and WTPH 418.1 (TPH)

1240 Suspect Spill Area - 58 samples, SW-846 Method 7420 (lead)

1240 French Drain - 25 samples, SW-846 Methods 7420 (lead) and 7190 (chromium), and
WTPH 418.1 (TPH)

Analytical data for all samples analyzed onsite are included as Appendix B of this report.

5.1.2 OFFSITE LABORATORIES

The majority of the offsite laboratory analytical work associated with the Hanford 1100-EM-
2/EM-3 sites was completed by CDM Federal subcontract laboratory, Environmental Science
and Engineering, Inc. (ESE) of Gainesville, Florida. Additional analyses were conducted by
Sound Analytical Services, Inc. (SAS) of Tacoma, Washington. SAS operated under separate
subcontracts with ESE (for WTPH analyses), and Chemical Waste Management (CWM) (for
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tank contents characterization analyses). Data generated by the offsite laboratories met the
reporting requirements for EPA QC Levels III and IV. Table 5-1 summarizes the total number
of samples submitted and analytical methods used for offsite analysis. Data for samples
analyzed by the offsite laboratory are summarized in Tables 4-1 through 4-3 and in Appendix A
and C.

5.2 CHEMICAL DATA QUALITY OBJECTIVES

Data Quality Objectives (DQOs) are qualitative and quantitative goals and limits established for
field and laboratory data that provide the means by which data reviewers can assess whether the
goals of an investigation have been met. The qualitative objectives provide descriptions of what
questions must be answered, what data must be collected, how the data will be collected, what
analyses are required, and how the data will be used. Essentially, the qualitative objectives
provide descriptions of how the data will be used to support site restoration decisions.

Quantitative DQOs establish numeric limits for acceptable results. The numeric limits aid in
establishing a level of confidence and the degree of usefulness for the data collected as part of
the field investigation. The numeric limits are tied directly to the intended end use of the data
and include DQOs for precision, accuracy, completeness, and sensitivity.

A limited QC evaluation of onsite and offsite sample data packages was completed using the
applicable portions of the QAPjP, EPA Contract Laboratory Program (CLP) statement of work
protocols where appropriate, and SW-846 criteria. Results of this evaluation are summarized in
this section. Onsite laboratory QC data are provided where appropriate. The reader is referred
to the Remedial Action Work Plan (CDM Federal 1995a) for the project DQOs and to the
original sample data packages for offsite laboratory QC data and summaries.

5.2.1 PRECISION

Precision is a quantitative term that estimates the reproducibility of measurements under a given
set of conditions. Precision for a given set of tests is reflected by the analytical results of field
and laboratory duplicates, and is influenced by both field sampling and laboratory techniques.

For this project, all field duplicates were submitted blind (i.e., not marked as a duplicate sample)
to the onsite and offsite analytical laboratories. Field duplicate samples are processed and
analyzed by the same laboratory. Laboratory precision is much simpler to quantitate, while field
precision is unique to each site and sampling matrix.

Field and laboratory precision is expressed as relative percent difference (RPD) defined by the
following formula:

RPD= XI - X2 X 100
(Xl . X2) /2
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TABLE 5-1
SUMMARY OF SAMPLES SUBMITTED FOR OFFSITE ANALYSIS

Site Sample Type QC Matrix Quantity Ana
Level

Tar Flow Area Confirmatory Sample III Soil 9 Lead (7421), WTP
IV Soil I Lead (7421), WIPE

Confirmatory Sample (QC) III Soil I Lead (7421), WTPI

Confirmatory Sample (QA) III Soil I Lead (7421), WTPI

Equipment Rinsate IllI Water I Lead (7421). WTPI

Waste Characterization III Soil

1240 Suspect Spill Area Confirmatory Sample

Confirmatory Sample (QC)

Confirmatory Sample (QA)

Equipment Rinsate

Waste Characterization

III
IV

III

III

Ill

III

Soil
Soil

Soil

Soil

Water

Soil

9

2

- . - 1 ._ I 1

lyses (SW-846)

H (418. 1)
1(418.1)

1(418.1)

1(418.1)

1(418.1)

RCRA Ivietals (60ol/7UUU),
Volatile Organic Compounds (8240),
Semivolatile Organic Compounds (8270),
Pesticides/PCBs (8080),
TCI.P-lead only (131 1/7421)

Lead (7421)
Lead (7421)

Lead (742 1)

Lead (7421)

lead (7421)

RCRA Metals (60 1oooo),
Volatile Organic Compounds (8240),
Semivolatile Organic Compounds (8270),
Pesticides/PCBs (8080),
TCLP-Lead only (1311/7421), WIl' 1(418. 1)

TABL5-1/9/26/95/pak
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TABLE 5-1 (continued)
SUMMARY OF SAMPLES SUBMITTED FOR OFFSITE ANALYSIS

Site Sample Type QC Matrix Quantity Analyses (SW-846)
Level _ 1

1240 French Drain Confirmatory Sample III Soil 9 Lead (7421), Chromium (6010), WTPI (418 1)
IV Soil I Lead (7421), Chromium (6010), WTPI1 (418 1)

Confirmatory Sample (QC) III Soil I Lead (7421), Chromium (6010), WTPI I (4 18 1)

Confirmatory Sample (QA) III Soil I Lead (7421), Chromium (6010), WTPI11 (418 1)

Equipment Rinsate III Water I Lead (7421), Chromium (6010), W1'l(418.1)

Waste Characterization Ill Soil 2 RCRA Metals (60 1o7loo),
Volatile Organic Compounds (8240),
Semivolatile Organic Compounds (8270),
Pesticides/PCl3s (8080).
TCLP-Lead and Chromium only (1311/7421 and
6010, respectively), WTPH (418.1)

1266 Solvent Tanks Confirmatory Sample III Soil 9 Volatile Organic Compounds (8240)
IV Soil I Volatile Organic Compounds (8240)

Confirmatory Sample (QC) III Soil I Volatile Organic Compounds (8240)

Confirmatory Sample (QA) Ill Soil I Volatile Organic Compounds (8240)

Equipment Rinsate III Water I Volatile Organic Compounds (8240)

Waste Characterization III Soil 0'

At the direction of USACE, no waste characterization samples were collected at the 1262 Solvent Tansk site. All stockpiled soils were used for backlil.
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where RPD = relative percent difference between duplicate results
XI and X2 = results of duplicate analyses
IXI - X21 = absolute difference between duplicates XI and X2

Results of laboratory duplicate sample analyses by both onsite and offsite laboratories are
discussed in the next few paragraphs followed by an evaluation of field duplicate sampling.

Laboratory Duplicates

Laboratory duplicates consist of consecutive analysis of selected field samples to evaluate
laboratory precision. The onsite mobile laboratory subcontractor, TEG, analyzed laboratory
duplicate samples at a frequency of approximately 10%. Table 5-2 presents the RPD values for
laboratory duplicate samples analyzed by the onsite laboratory for lead, chromium, and WTPH.
All calculated RPD values for laboratory duplicate samples met data quality objectives.

Matrix Spike/Matrix Spike Duplicate Analyses

MS/MSD samples are created by taking additional aliquots of the sample collected in the field
and spiking at the laboratory with a known concentration of representative compounds of
interest. This technique allows for the evaluation of the effect of matrix interference on the
precision and accuracy of the data. Matrix interference is indicated when the spike compound
recovery is inhibited but not affected in a blank. Spike recovery inhibition or enhancement in
the spike blank usually indicates laboratory/instrument analysis bias. Since an MS/MSD usually
represents one sample for the batch, no qualification of the sample data is employed beyond that
sample unless other QC data suggests that the performance inhibition is broad based. For this to
be true, surrogate recovery would have to be similarly affected for other samples. Decisions to
further qualify data based upon spike recoveries requires professional judgement.

MS/MSDs were required to be analyzed by both onsite and offsite laboratories. MS/MSD
samples analyzed by the onsite laboratory were within acceptable limits for lead, chromium, and
WTPH analyses. Table 5-3 presents the calculated precision data for MS/MSD analyses by the
onsite laboratory. A random check of MS/MSD sample results for the offsite laboratory indicate
that for most results RPDs are within acceptable EPA QC limits for analytical data associated
with the Hanford 1 100-EM-2/EM-3 sites.

Field Duplicate Pairs

A field duplicate sample is a field replicate of the sample from an identical sampling point. Field
duplicate results can provide information regarding sampling technique precision and matrix
homogeniety. An evaluation of relative percent difference (RPD) values between positive
contaminant values contained in both sample and sample duplicate is made, and the results are
compared to previously accepted RPD criteria for sample collection precision for the matrix.
RPD performance is highly matrix and method dependent therefore, a high degree of variability
is usually indicated.
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TABLE 5-2
RPD FOR LABORATORY DUPLICATE SAMPLES

ANALYZED BY ONSITE LABORATORY

fit S_____e L j I Analvte/RPD
Site Sample Lead RPD Chromium JRPD WTPH JRPD

Tar Flow Area EM2/01-CM-002-015
EM2/01-CM-002-015 (DUP)

8
7

13 NA
NA

30
38

24

EM2/01 -CM-006-015 ND NA ND
EM2/01-CM-006-015 (DUP) ND NA ND

EM2/01-CM-017-030 ND NA 9 20
EM2/01-CM-017-030 (DUP) ND NA 11

EM2/01-CM-021-075 ND NA ND
EM2/01-CM-021-075 (DUP) ND NA ND

EM2/01-CM-031-015 8 0 NA ND
EM2/01-CM-031-015 (DUP) 8 NA ND

EM2/01-CM-042-030 ND NA ND
EM2/01-CM-042-030 (DUP) ND NA ND

EM2/01-CM-052-020 6 29 NA ND
EM2/01-CM-052-020 (DUP) 8 NA ND

EM2/01-CM-065-100 ND NA 23 0
EM2/01-CM-065-100 (DUP) ND NA 23

EM2/01-CM-067-020 16 21 NA ND
EM2/01-CM-067-020 (DUP) 13 NA ND

EM2/01-CM-072-WC NA NA 1260 25
EM2/01-CM-072-WC (DUP) NA NA 983

EM2/01-CM-081-045 7 13 NA ND

EM2/01-CM-085-020 9 11 NA ND
EM2/01-CM-085-020 10 II NA ND
EM2/01-CM-095-075 (DUP) 10 NA ND

EM2/01-CM-095-075 (DUB) 11 10__ NA ___ ND ___

EM2/01-CM-120-070 ND NA ND
EM2/01-CM-120-070 (DUB) ND NA ND

EM2/01-CM-127-055 ND NA ND
EM2/0I-CM-127-055 (DUB) NK__ NA _ _ ND _ _

EM2/01-CM-130-045
EM2/01-CM-130-045 (DUP)

ND
Mn

NA
NA

ND
ND

ND NA N D
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TABLE 5-2 (Continued)
RPD FOR LABORATORY DUPLICATE SAMPLES

ANALYZED BY ONSITE LABORATORY

I ~ ~~Analy te/RPD ____

. Site Sample -nl e"
St mple Lead RPD Chromium RPD WTPH RPD

EM2/01-CM-140-020 ND NA 52 13
EM2/01-CM-140-020 (DUP) ND NA 59

Tar Flow Area EM2/01-CM-145-060 ND NA ND
(contiued) EM2/01-CM-145-060 (DUP) ND NA ND

EM2/01-CM-150-015 ND NA ND
EM2/01-CM-150-015 (DUP) ND NA - ND

EM2/01-C-10-135 ND NA ND
EM2/01-C-10-135 (DUP) ND _ NA ND

1240 Suspect EM3/01-CM-011-010 6930 14 NA NA
Spill Area EM3/01-CM-011-010 (DUP) 6000 NA NA ,

EM3/01-CM-018-WC 11 10 NA NA
EM3/01-CM-018-WC (DUP) 10 : NA NA

EM3/01-CM-030-025 ND NA NA
EM3/01-CM-030-025 (DUP) ND NA NA
EM3/01-CM-038-030 9 11 NA NA
EM3/01-CM-038-030 (DUP) 10 NA NA
EM3/01-CM-046-020 37 8 NA NA
EM3/01-CM-046-020 (DUP) 40 NA NA

EM3/01-CM-051-015 244 7 NA NA
EM3/01-CM-051-015 (DUP) 261 NA NA

1240 French EM3/02-CM-005-WC ND ND 22,400 22
Drain EM3/02-CM-005-WC (DUP) ND ND 18,000

EM3/02-CM-010-320 ND ND 39
EM302-CM-0-10-32. (DUP) ND ND _,___ NA
EM3/02-CM-015-003 ND ND ND
EM3/02-CM-015-003 (D9 2) ND ND ND
EM3/02-CM-017-015 19 24 ND ND

_______EM3/02-CM0715DP) 5 ND ND)

NA
ND
DUP

= Not Analyzed
= Not Detected
= Duplicate Sample
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TABLE 5-3
PRECISION AND ACCURACY DATA FOR MS/MSD SAMPLES ANALYZED

BY THE ONSITE LABORATORY

Site Type of Lead Chromium TPH
Sample

Spiked/Reported /R RPD Spiked/Reported %R RPD Spiked/Reported %R RPD
Concentration Concentration Concentration

Tar Flow Area MS 250/245 98 7 NA' 100/88 88 10
MSD 250/263 105 NA 100/97 97

MS 250/235 94 5 NA 100/110 110 8
MSD 250/247 99 NA 100/102 102

MS 250/254 102 17 NA 100/95 95 9
MSD 250/214 86 NA 100/104 104

MS 250/259 104 4 NA 100/90 90 1
MSD 250/270 108 NA 100/89 89

MS 250/264 106 2 NA 100/106 106 4
MSD 250/270 108 NA 100/102 102
MS 250/239 96 6 NA 100/108 108 14

MSD 250/254 102 NA 100/94 94

1240 Suspect Spill Area MS 250/228 91 1 NA NA
MSD 250/230 92 NA NA

MS 250/224 90 6 NA NA
MSD 250/237 95 NA NA

1240 French Drain MS 250/245 98 9 250/271 108 3 100/102 102 1I
MSD 250/268 107 250/280 112 100/114 114

MS 250/233 93 9 250/224 90 6 100/
MSD 250/254 102 250/238 95 100/

MS 250/224 90 10 250/217 87 1 100/
____ MSD 250/248 99 ____250/215 86 100/

NA = not analyzed

TBL5-3/25Sep95CDP

LA
0



Acceptance criteria used for the soil field duplicates are as follows:

RPD < 35% - Good field sampling precision
RPD < 60% - Fair field sampling precision
RPD > 61% - Poor field sampling precision

Field duplicate samples results, indicating significant dilution or variation in detection limits are
not typically assessed. RPD values for field duplicate samples analyzed by the onsite and offsite
laboratories are summarized in Table 5-4 and Table 5-5, respectively. RPD values
were within acceptable agreement for most field duplicate samples analyzed by both the onsite
and offsite laboratories. One onsite field duplicate had a calculated RPD of 82 for WTPH
analysis. However, the reported level for WTPH concentrations in both samples was
significantly lower than the practical quantitation goal established in the Remedial Action Work
Plan and much lower than the site cleanup goal. All RPD values for offsite analytical
laboratories were within acceptance criteria except for the WTPH analysis completed on the
1240 French Drain site. In this duplicate pair, one sample contained WTPH at 130 mg/kg while
none was detected in the duplicate sample.

5.2.2 ACCURACY

Accuracy is a quantitative term that estimates the bias in a measurement system. Accuracy for
the entire data collection activity is difficult to measure because several sources for error can
exist. Errors can be introduced by any of the following:

- Sampling procedure
- Field contamination
* Sample preservation and handling
- Sample matrix
- Sample preparation
- Analytical techniques

Field sampling accuracy can be audited using field spiked samples,, and laboratory accuracy can
be audited using matrix spikes and surrogate recovery results.

Analyses of several types of QC samples provide data concerning the accuracy of laboratory
results. Analytical data for the following types of QC samples were evaluated:

- Surrogate Spike Recoveries (organics analyses only)
- MS/MSD Recoveries
- Laboratory Control Sample Recoveries
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TABLE 5-4
RPD FOR FIELD DUPLICATE SAMPLES
ANALYZED BY ONSITE LABORATORY

ANALYTE (mg/kg)/RPD

SITE SAMPLE NO. Lead RPD Chromium RPD WTPH RPD

TARFLOWAREA EM-2/01-CM-011-045 7 15 NA 5 82
EM-2/01-CM-012-045(DUP.) 6 NA 12

EM-2/01-CM-040-030 10 22 NA ND
EM-2/01-CM-041-030(DUP.) 8 NA ND

EM-2/01-CM-087-180 9 11 NA ND
EM-2/01-CM-088-180(DUP.) 10 NA ND

EM-2/01-CM-098-180 16 13 NA ND
EM-2/01-CM-099-180(DUP.) 14 NA ND

1240 SUSPECT SPILL EM3/01-CM-029-025 ND NA NA
AREA EM3/01-CM-030-025(DUP.) ND NA NA

EM3/01-CM-037-030 8 12 NA NA
EM3/01-CM-038-030(DUP.) 9 NA NA

ND = not detected
NA = not analyzed
DUP. = Duplicate Sample

TLht-4125Sp93/PAK
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TABLE 5-5
RPD FOR OFFSITE LABORATORY

ANALYSIS OF FIELD DUPLICATE SAMPLES

NA = not analyzed
DUP.
ND=

= Duplicate Samples
not detected

Li'

I ANAYTE (mgkg)/RPD

SITE SAMPLE NO. VOCs RPD Lead RPD Chromium RPD WTPH RPD

TAR FLOW EM2//01-C-01-185 NA 3.70 1 NA 104 10
AREA EM2/01-C-02-185(DUP.) NA 3.67 NA 9.39

1240 SUSPECT EM3/01-C-1-045 NA 3.96 4 NA NA
SPILL AREA EM3/01-C-1-145(DUP.) NA 3.79 NA NA

1240 FRENCH EM-3/02-C-O1-200 NA 4.53 21 6,05 5 130
DRAIN EM3/02-C-02-200(DUP.) NA 3.66 6.35 <100

1262 SOLVENT EM3/06-C-01-335 ND 0.193 22 NA NA
TANKS EM3/06-C-02-335(DUP.) ND __ _0.154 ___ NA NA

TBL5-5/0AII9/VCDP



Surrogate Soike Recoveries

Surrogate spikes are not required for the analytical methods conducted by the onsite laboratory.
Based on a limited review of the offsite laboratory data, surrogate recoveries were within
acceptable limits for the organic compound analyses performed by offsite laboratory.

Matrix Spike/Matrix Spike Duplicate Recoveries

All MS/MSD recoveries for onsite laboratory analyses were within acceptable limits. The
majority of offsite laboratory MS/MSD recoveries also were within acceptable QC limits.
Exceptions included lead analysis recoveries for confirmation samples and semivolatile organic
compound analyses for waste characterization samples.

Lead analyses for confirmation samples from both the Tar Flow Area and the 1240 Suspect Spill
Area were analyzed in a single batch. Lead recovery in the MS/MSD samples for this batch
(21.2 and 22.7 percent, respectively) were below the method acceptance criteria (72 to 124
percent). The most probable cause for the low recoveries is a matrix interference in the spiked
sample material. Other QC parameters, including initial and continuing calibration samples,
method blanks, and standard matrix spike, were within acceptable limits. These QC data suggest
that the lead results for these samples may be slightly biased toward lower concentrations. A
minor bias in these data is not considered significant due to the low concentrations of lead
reported. Samples in this batch all had reported lead values of less than 10 mg/kg. The cleanup
criterion was 250 mg/kg.

Senivolatile organic compound recoveries were, in the case of many analytes, slightly higher
than the range indicated on the sample data package QC summary checklist. However, the ESE
checklists utilize more stringent EPA Contract Laboratory Program (CLP) acceptance criteria
than are required by SW-846 Method 8270. The reported high recoveries are most likely due to
differences in extraction method (Soxhlet versus sonication) and are within SW-846 method
requirements.

Laboratory Control Sample Recoveries

Laboratory control samples were analyzed by the offsite laboratories but not by the onsite
laboratory. In offsite laboratory analyses, precision goals were also achieved in nearly all
instances. ESE sample data package QC summary checklists for semivolatile organic compound
analyses (SW-846 Method 8270) in waste characterization samples indicate that standard matrix
spike recoveries were slightly above the acceptance range. As with the matrix spike analyses
discussed above, the standard spike recoveries were within the SW-846 method acceptance
criteria and can probably be attributed to greater extraction efficiencies.

OI9SUM.RPT/25Sep95IPAK 5-12



5.2.3 SENSITIVITY

The achievement of method detection limits depends on instrument sensitivity and matrix
effects. Therefore, it is important to monitor the sensitivity of data-gathering instruments to
ensure the data quality through constant instrument performance. Instrument sensitivity can be
monitored through the analysis of method blanks and assessment of detection limits.

Method Blanks

SW-846 defines a method blank as an analyte-free matrix to which reagents are added in the
same values or proportions as used in sample processing. The method blanks should be carried
through the complete sample preparation and analytical procedure. The blank is used to
document any contamination resulting from the analytical process.

A limited evaluation of method blank analytical data from offsite laboratory analyses indicates
that method blank results were acceptable. In onsite analyses, no analytes were detected in any
method blank.

Method Detection Limits

Method detection limits vary with analytical method, matrix type, and concentration of
interfering contaminants. The method detection limits presented in the Remedial Action Work
Plan establish goals for all samples collected and submitted to the onsite and offsite analytical
laboratories for analysis.

Method detection limits were achieved for most analytes in all onsite and offsite analyses.
Detection limits achieved by the onsite laboratory were consistently lower than the goals
identified in the work plan. Quantitation goals were also met for all organic compound and
radiologic analyses conducted by the offsite laboratories.

Metals analyses conducted by the offsite laboratories met quantitation goals in most instances.
However, analyses of some metals, specifically arsenic, cadmium, mercury, and silver failed to
meet data quality objectives for waste characterization samples. The quantitation goals
identified in the QAPjP for these analytes were incorrectly established based on SW-846 7000
series methods while the samples were analyzed by SW-846 Method 6010. It should be noted
that in all cases actual detection levels achieved were substantially lower than regulatory action
levels and that these analytes had not been previously identified as contaminants of concern for
these sites.

5.2.4 COMPLETENESS

Completeness is defined as the percentage of measurement data usable for the intended purposes.
It estimates the amount of valid data from a measurement system required to achieve a particular
statistical level expected under correct, normal conditions in order to meet project data goals.
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The'level of completeness goal for this project was defined as 90%. It is not possible to
calculate the precise level of completeness achieved based on the limited nature of the data
validation conducted. However, this limited review suggests that the level of completeness
achieved for-both onsite and offsite analytical data exceeded this goal.

5.2.5 COMPARABILITY

Comparability is a qualitative term that expresses the confidence with which one data set can be

compared with another. Strict adherence to standard sample collection procedures, analytical

detection limits, quantitation value units, and analytical methods assures that data from like

samples and sample conditions are comparable. This comparability is independent of laboratory
personnel, data reviewers, and sampling personnel. Comparability criteria are met for the project

if DQOs described in this document are achieved, or defined to show that variations did not

affect the values reported.

To assure comparability of data generated for the Hanford I I00-EM-2/EM-3 sites, CDM Federal

utilized standard procedures, such as standard operating procedures for field activities and EPA-

approved analytical methods. Utilizing such procedures and methods enables current data to be

comparable to previous data sets generated by the same methods. Additionally, future data sets

generated, utilizing standard methods of analysis, will be comparable to this data. Data available

through the field activities allows for comparisons to established cleanup requirements (federal

and state) for the 1 100-EM-2/EM-3 sites.

5.2.6 REPRESENTATIVENESS

Representativeness is a qualitative term that expresses the degree to which sample data represent

a characteristic of a population, parameter variations at a sampling point, or an environmental
condition. It estimates the effectiveness of the sampling scheme and indicates whether sufficient

samples were collected at the appropriate sampling locations.

Analytical results from field equipment rinsate blanks provide an additional indication of data

representativeness. Rinsate blank results indicate whether cross-contamination of samples may

have occurred, potentially affecting representativeness. Rinsate analytical data indicates that no

target analytes were present within rinsate samples, with the exception of acetone detected at 36

pg/kg within rinsate sample EB-EM-3/06-C-10-274. Detection of this analyte suggests that it

may have been present in the water used in the field for equipment decontamination or that it

may be a result of cross-contamination in the laboratory. Detection of this compound has no

impact on the usability of the data for their intended purpose.

Samples collected at each site are intended to be representative of that respective site. Sampling
procedures identified in the Remedial Action Work Plan (CDM Federal 1995a) and the

Remediation Design and Remedial Action Plan (USACE 1994a) were followed explicitly to

assure representative samples were collected and sampling procedures were consistent with QC
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protocol. Significant deviations to the procedures outlined in these documents are described in
Section 5.3.

5.3 DEVIATIONS FROM FIELD PROCEDURES

Methods and procedures employed in the field during the Hanford I I00-EM-2/EM-3
remediation followed the Remedial Action Work Plan (CDM Federal 1995a) and the
Remediation Design and Remedial Action Plan (USACE 1994a). Significant changes in
technical approach (e.g., the decision not to use the mobile laboratory for screening analyses at
the 1262 Solvent Tanks site) were made and documented in the field at the direction of or with
the concurrence of USACE site representatives. A summary of these deviations with respect to
the Tar Flow Area, 1240 Suspect Spill Area, and 1240 French Drain is provided in Table 5-6.
Deviations during the remediation of the 1262 Solvent Tanks site are described in Appendix A.

5.4 USACE OA LABORATORY DATA

The USACE NPD Laboratory served as the QA laboratory for this project. The NPD laboratory
analyzed four rinsate samples and four soil samples (splits of confirmation samples). NPD also
reviewed the data packages generated by CDM Federal's subcontracted laboratories. A QAR
prepared by the NPD laboratory is summarized below and included in Appendix E.

The majority of analytical data submitted by CDM Federal subcontracted laboratories were
judged as acceptable by the NPD laboratory. Several organic contaminants detected at low
concentrations were determined to be the result of laboratory contamination. These
contaminants were acetone (in the rinsate blank sample from the 1262 Solvent Tanks Site),methylene chloride (in one waste characterization sample from the 1240 Suspect Spill Area), and
Bis-(2-ethylhexyl)phthalate (in the waste characterization samples from the Tar Flow and 1240
French Drain). The QAR states that the lead values reported for the confirmation samples from
the 1240 Suspect Spill Area and the 1240 French Drain sites should be considered low estimates
due to low percent recoveries in QC samples. However, it should be noted that lead values
reported for these samples were approximately two orders of magnitude below the lead cleanup
criterion of 250 mg/kg. Finally, the QA laboratory claims that the integrity of sixteen WTPH
soil samples and an accompanying rinsate could have been compromised due to cooler
temperatures 20C below the recommended range.

5.5 DATA USABILITY SUMMARY

Based on a limited review of analytical data generated by the TEG onsite laboratory and the ESE
and SAS offsite laboratories, and an evaluation of the USACE QAR, these data meet the basic
requirements outlined in the Remedial Action Work Plan (CDM Federal 1995a). In order to
develop a more definitive description of data usability, a more extensive review would be
required. Overall, the data should be considered acceptable for their intended use associated
with this project.
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TABLE 5-'6
DEVIATIONS FROM FIELD PROCEDURES

Location of Requirement Deviation
Requirement

Remedial Action Work Radiation surveys were to be The WHC HPT conducted initial surveys at the 1240
Plan, 3.1, 4.2.2 conducted by a Westinghouse French Drain site. USACE HPT, Dave Stanton,

Hanford Company (WHC) Health conducted radiation surveys at the other EM-3 sites as
Physics Technician (HPT) during appropriate.
initial excavation at each of the EM-
3 sites.

Remedial Action Work A measured grid was to be At both the 1240 French Drain and the 1262 Solvent
Plan, 4.2.1 established at each of the 1100-EM- Tanks site, excavations were too deep for entry of

2/EM-3 sites for sampling purposes. sampling personnel. Samples were collected from the
base and walls of the excavations using the trackhoe.

Remedial Action Work Onsite mobile laboratory services Following receipt of analytical data demonstrating the
Plan, 4.2.2 were to be used for analysis of lack of hazardous materials in the 1262 Solvent Tanks,

screening samples at each of the and given the negative response of field instruments
I 100-EM-2/EM-3 sites. during tank excavation, USACE determined that the

mobile laboratory would not be necessary at that site.

Remedial Action Work The Work Plan indicated that two Based on the lack of any evidence of soil contamination
Plan, 4.4.1 waste characterization samples at the 1262 Solvent Tanks site, USACE directed that no

would be collected from waste characterization samples be collected.
contaminated soil stockpiles each
site.

Remedial Action Work Waste materials from within the Analysis of samples of the fluids contained in the 1262
Plan, 4.3.3 1262 Solvent Tanks were to be Solvent Tanks indicated that no hazardous constituents

containerized for offsite treatment were present. At the direction of the USACE, and with
and/or disposal. concurrence from regulatory agencies, waste fluids

from the tanks were discharged to a sanitary sewer
access near the site.

Remedial Action Work Chain-of-custody procedures in At the direction of USACE, and in an attempt to speed
Plan, 4.4.2 CDM Federal SOP 1-2 were to be the response of the onsite analytical laboratory, 10

followed for all onsite and offsite screening samples were submitted to the onsite
samples collected. laboratory without chain of custody documentation.

The samples submitted were:

EM-2/01-CM-43 and EM-2/01-CM-44
EM-2/0 I -CM-70 through EM-2/0 I -CM-77

Quality Assurance Blind duplicate samples were to be Actual frequency of duplicate samples submitted to the
Project Plan, 9.1 submitted to the onsite laboratory at onsite laboratory was approximately I in 40. Fewer QC

an approximate frequency of I in 20. samples were submitted in order to make best use of the
limited throughput of the onsite laboratory.
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6.0 CONCLUSIONS

A brief discussion of findings is presented below.

6.1 SUMMARY OF FINDINGS

Soil remediation, removal of the USTs, and backfilling at the four Hanford 1 100-EM-2/EM-3
sites was accomplished between June 22 and July 18, 1995. The target contaminants and
approximate volumes of contaminated soils excavated and stockpiled at each of the three sites
where soil remediation occurred are summarized below:

Tar Flow Area - 1,155 cubic meters (1,500 cubic yards) of soils primarily contaminated by TPH.

1240 Suspect Spill Area - 69 cubic meters (90 cubic yards) of soils primarily contaminated by
lead.

1240 French Drain - 98 cubic meters (75 cubic yards) of soils primarily contaminated by TPH.

Contaminated soils were excavated based on visible contamination and on the results of
screening analyses conducted at an onsite laboratory. Excavation to a maximum depth of 270
cm (8.9 ft) was necessary to remove contaminated soil at the Tar Flow Area. At the 1240
Suspect Spill Area, contaminated soils were removed from depths of 25 to 40 cm (10 to 16 in).
At the 1240 French Drain, contaminated soils were removed up to 550 cm (18 ft). Soils were
stockpiled on 10 mil plastic sheeting and secured with heavy gauge tarps pending transportation
and treatment or disposal offsite.

At the 1240 Solvent Tanks, the contents of the USTs were sampled and characterized. Once the
analytical results demonstrated the absence of hazardous constituents in either UST, the contents
of the north UST were pumped into a nearby sanitary sewer. The minimal water in the south
UST was not removed. The USTs were removed from the ground and disposed of by a recycling
facility. The excavated soil above and surrounding the USTs had no indication of contamination
and was used as backfill for the excavation.

Analytical data generated by the onsite laboratory is summarized in Appendix B. Results of
confirmatory sample analyses conducted by an offsite laboratory are outlined in Tables 4-1
through 4-3 and Appendix A. Data from the offsite analysis of waste characterization samples
are presented in Appendix C.

6.2 DISPOSITION OF CONTAMINATED SOILS

Loading, transportation, and disposal of contaminated soils from the Tar Flow Area, the 1240
Suspect Spill Site, and the 1240 French Drain were accomplished by CDM Federal and CWM, a
subcontractor, between September 13, 1995, and September 21, 1995. A total of 2215 tons of
petroleum-contaminated soils were removed from the Tar Flow Area and disposed at the CWM
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Columbia Ridge Landfill Facility in Arlington, Oregon. The total quantity of lead-contaminated
soil removed from the 1240 Suspect Spill Area was approximately 139 tons (based on portable
scale weights). Because a waste characterization sample collected from these soils failed the
TCLP criterion for lead, these wastes required solidification prior to disposal. The wastes were
solidified and disposed at a CWM Subtitle C hazardous waste landfill also located in Arlington,
Oregon. Based on analytical results from waste characterization samples, the approximately 228
tons (based on portable scale weights) of soil removed from the 1240 French Drain contained
petroleum contamination and low concentrations of lead and chromium. However, TCLP
criteria were not exceeded. These materials were disposed at the CWM Subtitle C hazardous
waste landfill facility in Arlington, Oregon, with no solidification required.
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APPENDIX A

UNDERGROUND STORAGE TANK DECOMMISSIONING REPORT

BUILDING 1262 SOLVENT TANKS

HANFORD 1100 AREA

RICHLAND, WASHINGTON
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1.0 INTRODUCTION AND BACKGROUND

This report was prepared by Harding Lawson
Associates (HLA) to document the activities
completed during the decommissioning and site
assessment sampling of two underground storage
tanks (USTs) at Building 1262 (the site) in the
Hanford Reservation 1100 Area in Richland,
Washington. HLA provided the services of a
Washington-licensed UST decommissioning
supervisor and Washington-registered site
assessor to act as the field team leader and to
oversee and direct the field decommissioning
process.

HLA's work was performed under subcontract to
CDM Federal Programs Corporation (CDM
Federal) according to Subcontract No. 6110-CS-
9999-01 and pursuant to Prime Contract No.
DACW68-94-D-0001 between~Cth'U. Army
Corps of Engineers (USACE) 4d , e4eral.

The former location of the Building 11' 2 solvent
tanks is within the EM-3 operable'wt of the
Hanford 1100 Area (Figure 1). The 1100 Area
was placed on-the National Priorities List in July
1989. Tba'BuIIdjng 1262 site is one of several
areas of' enviroifftental concern within EM-3.

In the 1940s, Buildlig 1262 served as a military
dry cleaning put Site plans (plumbing
drawing #36-04-35 and equipment layout
drawing #36-04-31) showed that as many as four
USITs, previously used to store dry cleaning
solvents, may have been present. It is believed
that dry cleaning activities at that location ceased

isometime in the mid to late 1940s. The building
was renovated and currently provides office
space for Hanford employees.

On July 19, 1994, a geophysical survey (by Golder
Associates), using ground-penetrating radar,
magnetometry, and radiodetection methods was
performed around Building 1262 to evaluate the
potential presence of the solvent tanks. Two
tank-like objects and associated piping were
identified near the west side of Building 1262.
These objects coincided with the location of two
1.125-gallon solvent tanks shown on the site

equipment layout drawing (Figure 2). There were
no surface features, such as fill pipes or vent
pipes, to confirm thepresence of the tanks.
Because of thei' ciation with the dry cleaning
plant, it waspe tat the tanks were used to
store tetrchiroethene CE). PCE is also
commonly known as' ,e oroethene (PERC). It
was not known if the tas were used to store
other substances following closure of the dry

eaning plant.

r to the start of the field decommissioning
activities, a work plan', which included a quality

urance project plan and site safety and health
, was prepared by CDM Federal as a guidance

and control document for the work.

In addition to HLA, several other subcontractors
provided field services during the UST
decommissioning process:

* Burdine Enterprises (Burdine) served as the
excavation contractor. Burdine was
responsible for excavating and removing the
tanks, loading the tanks for offsite disposal,
maintaining the soil stockpiles, and
maintaining the security fencing.

* Chemical Waste Management, Inc.(CWM),
was responsible for opening and inerting the
tanks, sampling their contents, removing the
contents for disposal, and cleaning and
disposing of the tanks.

* Project samples were submitted to three
laboratories for analysis:

- Environmental Science & Engineering,
Inc. (Gainesville, Florida)

- Sound Analytical, Inc. (Fife, Washington)

- USACEiNorth Pacific Division
Laboratory (Troutdale, Oregon)

I RaedMAacti Ww* fa., ResAovj ad Sctpg of
C-asxnmed Soad Ran of ndgiytsd by CDM Tana.

nt2WWF-i Opmen b Uan, Harfr 0 ma, Wash LqSso,
prprdfth U.S. Army Corps.o VEqiaorby CDM Podon

PorzsCocporuiac,. June 14, Ins5
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2.0 SITE DESCRIPTION

Building 1262 is part of a group of office and
warehouse buildings that support the U.S.
Department of Energy activities at Hanford. As
shown in Figure 1, there is little current
development around this group of buildings. The
north Richland infiltration ponds and well field
for the City water supply system is located
immediately to the east. The areas to the north,
west, and south are generally flat lying. Land
elevations to the east drop about 15 meters (50
feet) between Building 1262 and the Columbia
River (a distance of about 1,220 meters [4,000 <
feet]).

The surface geology around Building 1262
consists of proglacial cataclysmic flood gravels
deposited in the late Pleistocene and Holocene

time. During the UST decommissioning
excavation activities, the soils encountered were
a mixture of graveflrofine to medium sands and
well-graded, y y/doarse gravels, both with up
to about 30 t unded cobbles and small
boulders.

Groundwater was not enuntered during the
excavation activities. The elevation of

confined groundwater in this area roughly
aproximates that of the nearby Columbia River
r<ibout 15 to 18 meters (50 to 60 feet) below

' round surface near Building 1262.2
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3.0 FIELD ACTIVITIES AND LABORATORY RESULTS

A phased approach was used to conduct the US
decommissioning process. During the first phas
the tanks were uncovered, opened, and the
contents sampled for waste characterization.
During the second phase, the contents of the
tanks were pumped out, the tanks were removec
from the ground and cleaned, and the tanks wer
transported to a local scrap-metal yard for
recycling.

3.1 Phase One ActivitIes

Following the location and marking of
underground utility lines, the approximate UST
locations were identified based on information
from the geophysical survey. The field team,
which consisted of personnel from CDM Federal
Burdine, CWM, HLA. and rep sW t~ives from
the USACE, mobilized on June2 M

Security fencing was installed arun e work
area and work zones (consisting of'ai exclusion
zone, a contamination reduction zoKe, and a
support zone..tere set up to provide access
control az4rhalth and safety surveillance. A
kickoff*n 4Was&held onsite to review the
planned f&'QdIirs and discuss health and
safety issu s. vel modified) personal
protective eqm Pent was designated for the wor
and was con ent upon the results of ambient
air monitoring in the work zones,

A trackhoe was used to remove concrete curbing
asphalt pavement, and sod from over the

1jxcavation area. This material was loaded into a
dump truck and hauled to a landfill on the
Hanford Reservation. Soil overlying the tanks
was then removed to expose the tops of the two
tanks. The tops of the tanks were located about
one meter (three feet) below ground surface.
Excavated soils were stockpiled on 10-mil poly
film, which was laid over the asphalt pavement c
the adjacent parking areas. Two stockpiles were
necessary to accommodate the volume of soil
excavated.

As the soil was excavated, it was monitored for
the presence of volatile organic compounds

r (VOCs) and potentially explosive vapors using a
8, photoionization detector (PID) and a combustible

gas meter (CGM). N'readings excaededo0.0 parts
per million (pp odthe PID or zero percent
lower explo#' ye ) on the CGM. Soil
around the to of the was evaluated by

a USACE personnel fort4e sence of
radionuclides using a be'gamma probe. No
readings exceeded the background count of 0 to

50 counts per minute. After soil was cleaned
frpm the tops of the tanks, piping openings in the

of the tanks were monitored and yielded
adings between 0.0 and 2.0 ppm on the PID and> percent LEL on the CGM.

For identification purposes, the tanks were
designated the "north tank" and the "south tank."
Both were apparently of identical construction
and of somewhat unusual shape. The tanks were
designed to be installed vertically, i.e., with a
vertical long axis. They were cylindrical in
section with a flattop and cone-shaped bottom.
A manway opening with a bolt-on cover and
several piping openings were provided at the top.
The tanks had the following approximate
dimensions: diameter - 1.52 meters (60 inches),
length of cylindrical section - 2.33 meters (92
inches), length of cone section - 0.45 meters (18

-k inches). This represents a volume of about 4,540
liters (1,200 gallons). The tanks were installed
1.75 meters (69 inches) apart.

When the manways were opened, it was
discovered that the north tank was completely
full of water. This water presumably collected by
gradual infiltration (perhaps via the tank piping)
from the sprinkler system used for irrigating the
overlying lawn. The south tank was empty
except for a few centimeters of water in the
bottom. The atmospheres inside both tanks were
checked for the presence of VOCs, oxygen, and

f combustible vapors using the field instruments.
VOC concentrations up to 2.0 ppm were
momentarily detected within the tank openings,
but these levels quickly dissipated. Oxygen
levels were normal (about 21 percent) and the
LEL was zero percent within the tanks.

Harding Lawson Associates 3-132133.8\2159.rpt



Field Activities and Laboratory Results

On June 23, 1995, CWM personnel collected
water samples from both tanks for VOC analyse
Following sampling, the tops of the tanks were
covered with 10-mil poly film, the excavation
sidewalls were sloped to prevent caving, and th
soil piles were covered with heavy tarps to
minimize the potential for blowing dust. The
field team then demobilized until an evaluation
of the water analytical results could be
completed.

The samples were transported to Sound
Analytical (Fife, Washington) and analyzed for
the presence of VOCs using EPA Method 8240.
Results showed that no analytes exceeding the
method detection limits were detected. One
tentatively identified compound, tridecane, was
detected in both samples at estimated
concentrations of 13 ppb (north tank) and 17 pp
(south tank). The analytical reprt for these
analyses is presented in Attacntnt

3.2 Phase Two Acthrltles

Following evaluation of the VOC aiiytical
results, the 5inl4 team returned to the site on Jul
10, 1995,16 camplete the decommissioning
activitie's-

Because rno GVC compounds were identified in
the tank water smples, permission was obtaine
by the USACE m the City of Riclland topum
the water into the City sanitary sewer system. A
electric submersible pump was used to transfer
the water (about 4,500 liters (1,190 gallons]) froE
the north tank to the nearest sanitary sewer
access, which was through a manhole along U
Street about 30 meters (100 feet) south of the
tanks.

The atmosphere inside each tank was checked
using the PHD and CGM to evaluate the potential
presence of a hazardous vapors. VOC
measurements were 0.0 ppm, oxygen levels wer
normal, and the LEL was zero percent at all level
within the tanks.

Because the tanks had no lifting lugs, an
acetylene cutting torch was used to create
openings around the tops of the tanks for

installation of rigging shackles. Additional soil
s. was then removed from around the tanks and the

tanks were lifted from the excavation and laid on
poly film next to the north soil stockpile.

a According to PD) measurements, no VOCs were
detected in the so** xcavated from around the
tanks.

A visual inspectio f a tanks showed that there
were no holes or obvi1asus of corrosion. The
tanks appeared to be inenerally good condition.
CWM personnel used a reciprocating saw to

r move part of the cone end of each tank to
facilitate cleaning. Both tanks were triple rinsed.

out 38 liters (10 gallons) of wash water was
\ollected and was poured on the north soil
'$s ile for disposal. A small quantity of

* ent and rusty scale from the tank bottoms
b was placed with the asphalt and concrete debris

for disposal at a Hanford landfill. The exterior of
each tank was marked with paint to indicate the
date of removal, previous contents, and a warning
that the tanks should not be reused for food
product storage. Tank piping protruding into the
excavation was sawed off.

y On July 11, 1995, the tanks were loaded on a
flatbed truck and transported by Twin City
Metals, Inc., to their scrap metal facility in
Kennewick, Washington, for recycling. A
disposal certification and a shipping order for the

d tanks was prepared by CWM and are presented in
P Attachment B.
n

a 3.3 Site Assessment Sampling and
Analyses

Following removal of the tanks, site assessment
sampling was performed to evaluate the potential
presence of VOCs in the soils around and below
the tank locations. Ten soil samples were
collected from the excavation on July 10 and 11,
1995. Because of the depth to the bottom of the
excavation (3 to 3.5 meters[10 to 11.5 feet]). the

Ls trackhoe was used to obtain all soil samples.

The soil samples were collected from the bucket
of the trackhoe using decontaminated stainless
steel trowels. The sand fraction of the soil was
preferentially sampled (as opposed to the gravel,

Harding Lawson Associates32233.8\2259.rpt 3-2



cobble, and boulder fraction) and was tightly
packed into 250 milliliter jars. All pertinent
sample information was recorded on the sample
labels and chain of custody records. Immediately
following collection, each sample was placed in
an iced cooler for storage.

Field Activities and Laboratory Results

The samples were packed in an iced cooler and
transported by express mail to the ESE
laboratories in Gainesville, Florida. Sample
BOG4J3 was sent to the USACE North Pacific
Division Laboratory in Troutdale, Oregon.
Standard chain of ^oy procedures were
followed. The of custody records are

One sample was collected from each sidewall and included wi ban cal reports in
six samples were collected from the floor of the Attachment Eah le was analyzed for the
tank excavation. The sample locations are shown presence of VOCs byA ethod 8240. Selected
in Figure 2. Each sample was assigned three samples were also screeId for the presence of
sample identification numbers: a Hanford alpha/beta particle emissions.
Environmental Information System number
(HEIS), a CDM Federal identification number
(CDM Federal), and an Environment Science and. 4,4 Laboratory Results
Engineering laboratory number (ESE). The 4esults of the analyses showed that, for the soil
sample numbers are cross referenced as follows: ples, none of the VOC analytes exceeded the

HEIS CDM Federal ESE od detection limits. For the equipment
--l rinsate blank, none of the VOC analytes exceeded

Excavation Soil Samples: the method detection limits with the exception of

BOG4J1 EM3/06-C-01-336 IfNgM3S6*1 acetone. Acetone was detected at a concentration

BOG4J2 EM3/06-C-02-335 2 of 36 micrograms per liter. HLA assumes that

(BOG4J2 is a duplicate of BOG4%) this compound was either present in the distilled

BOG4J3 QA-EM3/06-C-01-35 - water used for the blank or was the result of

BOG4J4 EM3/06-C-03-335 INEM3S6*3 cross-contamination in-the laboratory. Results of

BOG4J5 EM3/06-C-04-366 HANEM3S6*4 the alpha/beta screening indicated zero to very
BOG4J6 /~EM3/06-C-M-4oA TNEiAoMX *r low emission levels.

BOG4J7 //, i ;/06-C-06-245
BOG4J8. 2 /466-C-07-245
BOG4J9 3Y,6-08-366
BOG4KO EM3/06-C-09-366
BOG4K1 El3/06-C-10-274

Equipment Rinsate Sample:

HANEM3S6*6
HANEM3S6*7
J{ANEM3S6*8
HANEM3S6*9
HANEM3W6*10

BOG4K2 EM3/06-C-10-274 HANEM3W6*1

The HEIS and CDM Federal numbers are used in
I ;Figure 2 to show the soil sample locations. For

quality control, sample BOG4J2 was collected as a
duplicate of sample BOG4J1 and sample BOG4K2
was an equipment rinsate blank. BOG4J3, a split
sample of BOG4Ji, was submitted for quality
assurance analysis by the USAGE laboratory as
noted below. Commercially bottled distilled
water was used for the rinsate sample.

Based on field screening results for the presence
of VOCs in the stockpiled soils, the USAGE
directed that no stockpile samples be collected
for analysis.

The laboratory report for the site assessment
analyses is presented in Attachment C.

3.5 Quality Assurance/Quallty Control
Quality assurance/quality control (QA/QC)
protocols and procedures were implemented
during the field and laboratory activities of this
project. These were documented in the Remedial
Action Work Plan, the Quality Assurance Project
Plan', applicable CDM Federal standard operating
procedures, and the ESE standard operating
procedures. Four deviations from the protocols
and procedures were documented during the UST
decommissioning activities. These are presented
in Table 1.

Duplicate and equipment rinsate samples were
collected as field QC samples during the site

3 Owaky Aamw e hPJes Man, Rawni ad zocadling of
Catsndad SMI ard RanoCa of Unerymd Swqe T dra
E-2 a, d EM-3 Openm&W Un Us, Ha qfnL 100 A m, Watin gwn,

= caWtot t. U.S. Army ao7 of Bqginocn by 0DM PoealCwpomioo, J.n £99
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Field Activities and Laboratory Results

assessment sampling. As noted in Section 3.3 of
this report, sample number BOG4J2 was a
duplicate of BOC4J1. BOG4J3, a split sample of
BOG4J1, was sent for analysis to the USACE
laboratory in Troutdale, Oregon, which served as
the QA laboratory for the project. The laboratory
decided not to analyze BOG4J3, however,
because of excessive headspace in the sample
container. Sample number BOG4K2 was the
rinsate sample. QC analyses performed by the
analytical laboratories included method blanks,
blanks/spikes, surrogates, matrix spikes and
matrix spike duplicates, laboratory duplicates,
and calibration analyses. All analyses of field
samples were performed to meet EPA QC Level <

III data requirements with the exception of
BOG4J1, which was performed to meet EPA QC
Level IV data requirements.

An evaluation of the field and laboratory QC
sample results are presented 16 D r emedial
Action Close-Out Repot for Re, --- _- n
Stockpiling of Contaminated SoA, \a dhioal of
Underground Storage Tanks, EM-k a(d EM-3
Operable Unmts, Hanford 1100 Araashington,
by CDM Federal, dated August 11, 1995. The
analytical result4 from the USACE laboratory

were not available for review prior to the issue of
that report.

3.6 ExcavatIon Closure

Based on field data and results of the
site assess int ig, no release of VOCs
from the U wa n ted. The excavation
was subsequently bakf d and compacted. The
stockpiled sails providd 'dost of the backfill and
was supplemented by imported pit-rn fill

terial. Further restoration work was
cgmpleted to return the area to its previous

Appearance and configuration.

\conclude the decommissioning process, a UST
q, porary/Permanent Closure and Site
Assessment Notice was prepared by HLA and
issued to the USACE for submittal to the
Washington Deparbent of Ecology (Ecology). A
UST Site Check/Site Assessment Checklist was
also prepared by HLA for submittal to Ecology
along with a copy of this report, which will serve
as the site check/site assessment report. Copies of
the Notice and the Checklist are presented in
Attachment D.

2
ii

/
/

/
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4.0 CONCLUSIONS

Based on the UST decommissioning activities
described in this report, HLA offers the following
conclusions:

" Two former dry cleaning solvent USTs, of
approximately 1,125 gallons capacity each.
were located near the west side of Building
1262.

" These tanks were excavated and removed as
part of the decommissioning activities
described in this report and recycled as scrap
steel at the Twin City Metals facility in
Kennewick, Washington.

'C

. Based on the results of field observations.
field soil screening (using a PID), and site
assessment 'af'ping, it appears that no VOCs
were p e soils of the tank
excavati \

* It appears that th\W n Department of
Ecology requiremen tfor clean closure have
been met and that no remediation or further
investigative actions are anticipated.

A''N

% I'

4/ )L
- \ /\ V

N.

N'I'
/NV

Harding Lawson Associates 4-132123.8\259zpt



/11,

INI

IN\// I



S\W NNORTH

11

I 2 W

SITE LOCATION

)o)

'70 3oR

,1u"5rt. 841$M

S- -- - -r

VIIIY M P 1O17 SAL9

SORC: .SG. 75 INTEA D.SH CL4. AHINGTAPOIMTOSAEINFE

__________HARDING LAWSON ASSOCIATES Site Vicinity Map FGR

- - -. - -ErntI ServicesBulig16SovnTak
Hanford 1100 Area

- -- Richlond, Washington
_______ _DRAWN JOB NUMBER APROE /T F 4 NAE

P7______ C313/3/L89 ~



NORTH

( N
SOIL

STOCKPILE

10

*9

FORMER 5
LISTS ERy

7 '-
1. 6

UST
EXCAVATION' 4

5

SOIL UST
STOCKPILE PIPING

PARKING 'w
Q(ASPHALT PAVEMENT)

zGRASS
2

CURB

PARKING
Q(ASPHALT PAVEMENT)

2

CURB

BUILDING
1262

K
SOLt HOS

SAMPLE SAMPLE
LOCATIO NUMrR*

1
2
3
4
5
6
7
8
9
10

00G4J1

8004J5
80G446
00G4J7

90C4J

9004 Ki

COM FEDERAL

EU3/6-C-Ol-335
EM3/06-C-02-335
EM/0-C-03-3S
EMS/06-C-04-356
EM3/06-C-05-245
EM3f0-C-06-245
EM3/06-C-07-245
EM3/06-C-08-366
EM3/06-C-09-366
EM3/06-C-10-274

SAMPLE DEPTH
RLOw GRADfm)

3.0
S.0
3.4
3.7
2.4
2.4
2.4
3.7
3.7
2.7 0

ASSESSMENT SOIL
SAMPLING LOCATION

5

SCALE IN METERS
* HANFORD ENVIRONMENTAL INFORMATION SYSTEM SAMPLE NUMBER

*. COM FEDERAL PROGRAMS CORPORATION SAMPLE NUMBER

HARDING LAWSON ASSOCIATES
N.Z______ Engineering and
- - - -Environmental Services

DRAWN JOB NUMBER
DC 32133

Site Plan
Building 1262 Solvent Tanks
Hanford 1100 Area
Richland. Washington

ATE FILE NAME
M. 8/95 540d

Li

I-

10

F ~J'

2



- NV
/

/

V
t

TABLES

~ 7/
\~ V

N

NV

/

~ 'N..

\ /

' '

V

</ 4/'* )

V

N

Ii
/



Table 1. Deviations From Field Procedures

Location of Requirement

Remedial Action Work
Plan 4.3.3 - Product
Transfer Procedures

Remedial Action Work
Plan 4.4.2 - Onsite
Laboratory Analyses

Remedial Action Work
Plan 4.4.1 - Sample
Collection

Remedial Action Work
\ Plan 4.4.1 - Sample

I Collection

Requirement

The contents of the solvent tanks
were to be transferred to drums
for offsite disposal.

An onsite laboratory was t be
used to guide the excavation f
contaminated soil.

\~ \>
'N/

Confi tory soil samples were
to be c'emAected at the nodes of a
sampling grid established over
the UST excavation.

Two waste characterization
samples were to be collected from
stockpiled soil at each site
location.

Harding Lawson Associates

Deviationi

No VOC ana\yteexceeding the
analytical met&fdetection limits
were detected in samples of the
contents (water) from the USTs.
Therefore, the UST water was
pumped to the nearest accessible
sanitary sewer inlet for disposal.

No evidence of VOCs was
encountered during the excavation
of soil from around the USTs. No
contaminated soil was identified.
Therefore, use of the onsite
laboratory was not needed.

A functional sampling grid could
not be established because of the
depth of the UST excavation (up to
3.7 meters) and the necessity of
using the trackhoe to obtain the
samples. Therefore, grab samples
were collected from the four
sidewall and five bottom locations
within the excavation to provide
adequate areal coverage.

Because no evidence of VOCs were
identified in soil from the UST
excavation, the USACE directed
that no samples be collected for
waste characterization.

32133.42159.rpt
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SOUND ANALYTICAL SERVICES. INC. *
\NALYTICAL & ENVIR0N\IEN7AL LHE\IIsTS
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TRANSMITTAL MEMORANDUM

DATE: July 31, 1995

TO: Larry Petersen
Chemical Waste Management

PROJECT: C.D.M. Federal

LABORATORY NUMBER: 49692

Enclosed are the test results for two samples received at
Sound Analytical Services on June 26, 1995.

The report consists of this transmittal memo, analytical
results, quality control reports, a copy of the chain-of-
custody, a list of data qualifiers when applicable, and acopy of any requested raw data.

Should there be any questions regarding this report, please
call me at (206) 922-2310.

Sincerely,

/6

Lila A. Transue
Project Manager

I is sued solcyv lor the use ol the penon or compans I0 whom i s addr1sed IThs 1.boramon .,cceoIS rlP0nsibIgiy only tor the due perflomance of analysis in accordance wh



SOUND ANALYTICAL SERVICES. INC.

\NAL\TICAL , ENVIRONIENTAI CIIEMISTS
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ANALYTICAL NARRATIVE

Client: Chemical Waste Management Date: July 31, 1995

Project: C. D. M. Federal Lab No.: 49692

Delivered by: SAS Courier Date Received: June 26, 1995
----------------------------------------------------------------------

Condition of Samples upon Receipt:

Samples were received cold and in good condition.
was in order.

Chain-of-custody

Sample Identification:

Lab. No. Field ID

49692-1 North Tank - 1

-1692-2 South Tank - 2

Date Sampled

6-23-95

6-23-95

Matrix

Liquid

Liquid

Description

Clear, with
sediment

Clear, with
sediment

SAMPLE PREPARATION AND ANALYSIS

F-Listed Solvents
Samples 49692-1 and 49692-2 were analyzed for volatile F-listed
solvents by GC/MS. The samples were analyzed on 6-28-95.

The percent recovery for bromofluorobenzene (surrogate) in sample
49692-1 was outside QC limits due to matrix interferences.

All other quality control parameters were within acceptance limits.

I.



SOUND ANALYTICAL SERVICES. INC.
Client Name

Client ID:
Lab ID:

Date Received:
Date Prepared:
Date Analyzed:

% Solids
Dilution Factor

Chemical Waste Management
NORTH TANK-1

49692-01
6/26/95
6/28/95
6/28/95

Volatile Organics by USEPA Method 8240

Surrogate
Dibromofluoromethane
Toluene-d8
Bromofluorobenzene

% Recovery
104
94
84

Flags

X9

Recovery Limits
Low High

76 114
88 110
86 115

Analyte
Chloromethane
Bromomethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
Carbon Disulfide
1.1-Dichloroethene
1,1-Dichloroethane
1.2-Dichloroethene (total)
Chloroform
1,2-Dichloroethane
2-Butanone (MEK)
1,1,1-Trichloroethane
Carbon Tetrachloride
Vinyl Acetate
Bromodichloromethane
1.2-Dichloropropane
cis-1,3-Dichloropropene
Trichloroethene
Dibromochloromethane
1,1.2-Trichloroethane
Benzene
trans-1,3-Dichloropropene
Bromoform
4-Methyl-2-pentanone (MIEK)

MDL
3.4
2.9

Flags
Result
(ug/L)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

A-



SOUND ANALYTICAL SERVICES. INC.

olatile Organics Dy USEPA Method 8240 data ior 49692-01 continuea.

Result

Analyte (ug/L) MDL Flags

2-Hexanone ND 16

Tetrachioroethene ND 1.7

1,1.2.2-Tetrachloroethane ND 2.2

Toluene ND 2

Chlorobenzene ND 3.2

Ethylbenzene ND 1 6

Styrene ND 2.8

Xylenes (total) ND 4.5

"I



SOUND
Client Name

Client ID:
Lab ID:

Date Received:
Date Prepared:
Date Analyzed:

% Solids
Dilution Factor

Tentatively

ANALYTICAL SERVICES. INC.

Chemical Waste Management
NORTH TANK-1

49692-01
6/26/95
6/28/95
6/28/95

1

Identified Volatile Organics by USEPA Method 8240

Result
TIC Name (ug/L)
Tridecane 13

Ret.
Time (Min.)

21.44
Flags

J

'U



SOUND
Client Name

Client ID:
Lab ID:

Date Received:
Date Prepared:
Date Analyzed:

% Solids
Dilution Factor

ANALYTICAL SERVICES. INC.
Chemical Waste Management

SOUTH TANK-2
49692-02
6/26/95
6/28/95
6/28195

Volatile Organics by USEPA Method 8240

Surrogate
Dibromofluoromethane
Toluene-d8
Bromofluorobenzene

Analyte
Chloromethane
Bromomethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
Carbon Disulfide
1,1-Dichloroethene
1,1-Dichloroethane
1.2-Dichloroethene (total)
Chloroform
1,2-Dichloroethane
2-Butanone (MEK)
1,1,1-Trichloroethane
Carbon Tetrachloride
Vinyl Acetate
Bromodichloromethane
1,2-Dichloropropane
cis-1,3-Dichloropropene
Trichloroethene
Dibromochloromethane
1,1,2-Trichloroethane
Benzene
trans-1.3-Dichloropropene
Bromoform
4-Methyl-2-pentanone (MIBK)

% Recovery
102
101
95

Result
(ug/L)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Flags

MDL
6.8
5.8

6
6.1
7.5
32
12

5.2
6.1
5.3
5.3

6
3.8
5.2
7.3

3
4.5

7
6

4.9
3.6
4.4
4.4
4.5
3.8
4.5

Recovery
Low

76
88
86

Limits
High
114
110
115

Flags

5



SOUND ANALYTICAL SERVICES. INC.
Volatile Organics by USEPA Method 8240 data for 49692-02 coninuea..

Result
Analyte (ug/L) MDL Flags
2-Hexanone ND 32
Tetracrloroethene ND 3.4
1.1,2.2-Tetrachloroethane ND 4.4
Toluene NO 4
Chlorobenzene ND 6.4
Ethylbenzene ND 3.2
Styrene ND 5.6
Xylenes (total) ND 9

I)



SOUND ANALYTICAL SERVICES. INC.

Client Name
Client ID:

Lab ID:
Date Received:
Date Prepared:
Date Analyzed:

% Solids
Dilution Factor

Chemical Waste Management
SOUTH TANK-2

49692-02
6/26/95
6/28/95
6/28/95

2

Tentatively Identified Volatile Organics by USEPA Method 8240

Result
(ug/L)

17

Ret.
Time (Min.)

21.45
Flags

J
TIC Name
Tridecane

7



SOUND ANALYTICAL SERVICES. INC.

Lab ID:
Date Received:
Date Prepared:
Date Analyzed:

% Solids
Dilution Factor

Volatile Organics by USEPA Method 8240

Surrogate
Dibromofluoromethane
Toluene-d8
Bromofluorobenzene

Analyte
Chloromethane
Bromomethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
Carbon Disulfide
1.1-Dichloroethene
1.1-Dichloroethane
1,2-Dichloroethene (total)
Chloroform
1.2-Dichloroethane
2-Butanone (MEK)
1,1,1-Trichloroethane
Carbon Tetrachloride
Vinyl Acetate
Bromodichloromethane
1,2-Dichloropropane
cis-1,3-Dichloropropene
Trichloroethene
Dibromochloromethane
1,1,2-Trichloroethane
Benzene
trans- 1,3-Dichloropropene
Bromoform
4-Methyl-2-pentanone (MIBK)

% Recovery
101
102
91

Result
(ug/L)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Flags

MDL
3.4
2.9

3
3.1
3.7

16
5.8
2.6

3
2.7
2.6

3
1.9
2.6
3.6
1.5
2.2
3.5

3
2.4
1.8
2.2
2.2
2.3
1.9
2.3

Recovery Limits
Low High
76 114
88 110
86 115

Flags

Method Blank - A541

6/28/95
6/28/95

C,



SOUND ANALYTICAL SERVICES. INC.

Volatile Organics by USEPA Method 8240 data for A541 continued...

Result

Analyte (ug/L) MDL Flags

2-Hexanone ND 16

Tetrachloroethene ND 1.7

1,1,2,2-Tetrachloroethane ND 2.2

Toluene ND 2

Chlorobenzene ND 3.2

Ethylbenzene ND 1.6

Styrene ND 2.8

Xylenes (total) ND 4.5

3



SOUND ANALYTICAL SERVICES. INC.

Lab ID:
Date Received:
Date Prepared:
Date Analyzed:

% Solids
Dilution Factor

Method Blank - A541

6/28/95
6/28/95

1

Tentatively Identified Volatile Organics by USEPA Method 8240

TIC Name
Tridecane
1,3-Butadiene,1.1,2,3,4,4-hexachloro-

Resutt
(ug/L)

5.2
14

Ret.
Time (Min.)

19.43
20.39

Flags

J

t U



SOUND ANALYTICAL SERVICES. INC.

Matrix Spike/Matnx Spike Duplicate Report

Client Sample ID:
Lab ID:

Date Prepared:
Date Analyzed:
QC Batch ID:

SOUTH TANK-2
49692-02
3/20/95
3/21/95
A541

Volatile Organics by USEPA Method 8240

ompound Name
:hloromethane
romomethane

Sample
Result
(ug/L)

0
0

Spike
Amount
(ug/L)

1.3
1.3

MS
Result
(ug/L)

1.3
1.3

MS
% Rec.

100
105

MSD
Result
(ug/L)

1.3
1.3

MSD
% Rec.

100
101

FlagRPD
0.0
3.9

11



SOUND ANALYTICAL SERVICES. INC.

F-Listed Solvents by GC/MS

F-listed solvents matrix spike recovery and relative percent difference
advisory limits:

Spike Compound

Trichioroethene
Benzene
Toluene
Chlorobenzene

% Recovery

62 - 137
66 - 142
59 - 139
60 - 133

RPD

24
21
21
21

4

I'-



SOUND ANALY'TICAL SER'ICES. [NC.

DATA OUALIFIERS AND ABBREVIATIONS

Fhe anaIIt was analyzed for and positivel. identifed, but the associated numerical value is an estimated quantity.

This analytc was also dctectcd in the associated method blank. The reported sampIc results have been adjusted for

moisture, final cxract volume. and/or dilutions performed during extract preparation. The anal'tc concentration

was evaluated prior to sample preparation adjustments. and was determined not to be signincantly higher than thc

associated method blank (less than ten times the concentration reported in the blank).

This analvte was also detected in the associated method blank. However, the analyte concentration in the sample

was determined to be significantly higher than the method blank (greater than ten times the concentration reported

in the blank).

The concentration of this analyte exceeded the instrument calibration range.

The reported result for this anaLve is calculated based on a secondary dilution factor.

* Contaminant does not appear to be "typical" product. Elution pattenm suggests it may be

. Contaminant does not appear to be "typical" product. Further testing is suggested for identification.

: ,dentification and quantification of peaks was complicated by matrix interference; GC/MS confirmation is

recommended.

: RPD for duplicates outside advisory QC limits. Samplc was re-analyzed with similar results.

-a: RPD for duplicates outside advisory QC limits due to analyte concentration near the method practical quantitation

limit/detection limit.

Matrix spike was diluted out during analysis.

3: Recovery of matrix spike outside advisory QC limits. Sample was re-analyzed with similar results.

7: Recovery of matrix spike outside advison QC limits. Matrix interference is indicated by blank spike recovery data.

7a: Recovery and/or RPD values for MS/MSD outside advisory QC limits due to high contaminant levels.

i: Surrogate was diluted out during analysis.

): Surrogate recovery outside advisory QC limits due to matrix composition.

See analytical narrative.

Not Detected

L: Practical Quantitation Limit

CL. Nlximium Contaminant Level



ArrACHMENT 8

UST DISPOSAL CERTIFI D SHIPPING ORDER



CONTAINER DISPOSAL CERTIFICATION

This is to certify to (4"J Yo"cL C that the container(s)
listed below, generated byC- vV~ &wpe. t ,vra d- 'offered to-t~s, .d\e. 5 for disposal by hernical Waste Management, Inc. are
suitable for recycling, and have meet the following requirements:

1. A hole has been cut large enough to adequately inspect the inside of
the tank.

2. All containers have been de-gased and are safe for open flame cutting
torches.(Free of any oders, e.c., gasoline, fuel oil ect.)

3. All product or residue has been completely removed from the
container, either by triple rinse per E.P.A methodology, steam
cleaning, or a suitable cleaning technique that meet O.S.H.A.
and E.P.A. requirements.

CONTAINER(S) TO BE SCRAPPFD

Type of Container Previous Contents of the Container

T~%-

yn4~w ThztlQ

Date Signature aind T 2itley 2 S

051795

Figure 5.1
techserv\cdmfeder.aI\. 5 207Xustwkpin

2'k



60//0 -01 9 -

THIS SHIPPING ORDER '"nb nNNR' o Shippers No.

Carrier's No.

NAEt FCA--- SCAC _ Date -iMAEF CARRIERI
TO: ~ $ ~FROM: U -ca S ji ----Consignee u FOM:# -S

_77 f1-jc %j c- Shipper C %- v-,I 2
Street , ti c Street/(-

Destination (COriain P, \ Zi Q 7Routeehc6 
Number DOT Hazmat Reo.

I 

~~ 

.

C101

Remit C.O.D. to:
Address: . 0. D. FE:
Ci!y: State: ZiP: C D Aft' $ ,P Prepaid

n. ""**"'" fr .GHTr CHARGES
ce, PREPA10 COLLEC-

RECEIVED. s neei n a.ieaaa.oIwul f n in

12r* -, * -

=PCJ

SHI~egF ACARRIER: H
DATE--

BES=e::Monitored at aA ti s th $ia rd s Material is in trnsportat on0..1B E 1:, S 5'nauding storagelinCidental to transoornaton (172.604).
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AflACHMENT C

ANALYTICAL REPORTS SESSMENT SAMPLING
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Environmental Science & Engineering DATE 07/20/95 STATUS PAGE IPROJECT NUMBER 19440220 020S PROJECT NAME CDM FDERAL-MOD N4
FIELD GROUP RANEMISS PROJECT MANAGER PATRICK WILDER

ALL LAB COORDINATOR PATRICK WILBER
JIPLE ID'S 3/06C01335
RAMETERS STORET IANEM3S6

UNITS METHOD I

T E 07/10/§s
15* 00 -

LIVERY ORDER NUMBER 96338 9
0

LIVERAOLE LEVEL 95711 IV

ZNAROUND TIME 95712 4810
0

IEENGR. ALPHA, (ESTIMATE) 96636 y
NCI/KG-WET R

'EEN,GR. BETA. (ESTIMATE) 96637 y
NCI/KG-WET R

ISTURE 70320 5.9
%WET WT ASm-U

TONE 75059 <11
UO/KG-DRY 8240-G

'ZENE 34237 <5.3
UO/KG-DRY 8240-G

MODICHLOROMETHANE 34330 <5.3
UG/KG-DRY 8240-G

MOFORM 34290 <5.3
UG/KG-DRY 8240-a

"OMETHAHE 34416 d1i
UG/KG-DRY 6240-G

'ON DISULFIDE 
78544 <5.3

UO/KG-DRY 8240-G
]ON TETRACHLORIDE 34299 <5.3

UG/KG-DRY 8240-G
ROBENZENE 34304 (5.3

UG/KG-DRY 8240-G
ROETHANE 34314

UG/KG-DRY 8240-0
LOROEThYLVINYLETHER 34579 <L.3

UG/KG-DRY 8240-G
ROPORM 34318 <5.3

(JO/KG-DRY 8240-G
ROMETRANE 34421

UG/KG-DRY 8240-G
2MOCHLOROMETHANE 34309 <5.3

UG/KG-DRY 8240-G
)ICHLOROETHANE 34499 (5.3

UG/K-DRY 8240-G
'ICHLOROETRANE 34534 <5.3

UG/KG-DRY 8240-G
ICHLOROETHYLENE 34504 <5.3

UG/KG-DRY 8240-G

)00007



Environmental Science & Engineering DATE 07/20/95 STATUS : PAGE 2PROJECT m#MCER 19440220 0205 PROJECT NAME CDM FDERAL-MOD 04FIELD GROUP HANEM3S6 PROJECT MANAGER PATRICK WILBER
ALL LAB COORDINATOR PATRICK WILBER

[PLE ID'S 3/06C01335
UAMETERS STORET 1AEM3S6

UNITS METHOD 1

07/10/95
IS -15:00

-DICHLOROETHENE(TOTAL) 96464 <5.3
DG/KG-DRY 8240-0

-DICHLOROPROPANE 34544 (5.3
DG/KG-DRY 8240-G

-1.3-DICHLOROPROPERE 34702 .5.3
UG/KG-DRY 8240-G

NS-1,3-DICHLOROPROPENE 34697 <5.3
DG/KG-DRY 8240-0

YLBENZEE 34374 <5.3
11/KG-DRY 8240-G

EKANONE 75166 c11
UG/KG-DRY 8240-0

HYLENE CHLORIDE 34426 <5.3
U0/KG-DRY 8240-G

ITYL ETHYL KETONE 75078 <11
UG/KG-DRY 8240-0

IYL ISOBUITYL KETONE 75169 411
U[/KG-DRY 8240-0

RENE 75192 .5.3
UG/KG-DRY 8240-a

2,2-TETRACHLOROETHZE 34519 <5.3
DG/KG-DRY 8240-0

ACHLOROETHENE 34470 <S.3
rG/KG-DRY 8240-G

IENE 34483 <5.3
tG/KG-DRY 8240-0

1-TRICHLOROETHANE 34509 <5.3
UO/KG-DRY 8240-G

2-TRICHLOROETHANE 34514 c5.3
UG/KG-DRY 8240-0

1ILOROETHENE 34487 45.3
0G/KG-DRY 8240-G

I. CHLORIDE 34495 (11
UG/KG-DRY 8240-G

.ACETATE 98553 <11
UG/KG-DRY 8240-0

NETOTAL 45510 '5.3
UG/KG-DRY 8240-0

C
C



ESE Alpha/Beta Screen

BatchcTide HANFORD SCEENS 7/17/9. nIM
tch Eoded I7MQS 27:40
tile te ABS0717B

I Count Darato r 20 Mhn.ute
Alph effiducy logffc AW41123
Alt ha~matlno. ogfi: ATTAS

Ode elicIcy JoBIc CS13718
Boa a.IllAzo ogfe ATflII

Report Dais: 7/2095 9:22
Acvy (pW)=(Gross CPM - 8kg CPM)(2.22VoIumeEbom -Re s

Alpha Data BetafData
nCPM Bkgcp PC/s a ro. CPM Bkg CPM pClg

0.25 0.12 0.00 2.25 1.36 0.00
0.10 0.15 0.00 3.50 1.20 0.02
2.00 0.10 0.02 8.95 1.22 0.03
0.35
0.40

0.60
1.25
0.40

0.20
0.35
0.10
0.40

0.40

0.20
0.30

0.15

0.11
0.17
0.19

0.15
0.26
0.06
0.12

0.24
0.10

0.07

0.12

0.00
0.00
0.01
0.01
0.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00

2.10

2.65
3.45

3.40

2.70
2.75
3.43
2.10

3.20

2.53

2.75
20

1.22

1.07

1.22

1.12
1.08
1.50

1 .22

1.09
1.22

1.09

1.12
1.12

0.00
0.01
0.01

0.01
0.01
0.01

0.01
0.00

0.01
0.01
0.01

0.01

Mas/Efficiency Data
Alpha Eff Alpha m Alpha b Bda Eff j_3d.ag Bch b

03021 0.9923 .0000 0.4963 09980 j10000
03220 09923 1000
0.3191
0.2926

0.3033
0.3143

0.3174

0.2934
0.2879

p.2981

9.2943
0.2982
0.3166

0.3137

0.2892

0.9923
0.9923
0.9922
0.9922

0.9921
0.9940
0.9940
0.9939
0.9941

0.9924

0.9921

0.9921

0.9920

1.0000

2.0000

1.0000

1.0000

0.7 737
0.7754
0. 7694

0.7760
1.0000

2.0000

1.0000
I.0000

0.5104
0.5175

0.5034

0.5091

0.4871

0.4916

0.4667

04777

0.4891

0.4889

0.5090

0.5153

0.5239

0.528

0.9981

0.9979

0.9980

0.9980

0.9982

0.9981
0.9978

0.99)8

0.9978

0.9977

0.9978

0.9978
0.9977

0.9978

1 0000

1.0000

2.0000

1.0000
10000

I0000
1.0381
1,0389
20471
1.0433
1.0439
2.0476

.05:22.0426

Delector Sample
D ID

CI DAMANEM3S6*6

C DA*HANEM3S6*6

C4 DA*RANEIS6*7
DI DA*HANEMSG..
D2 DAH.ANEM3S6*9
D3 DA*HANMS6r0l
Al DA*HANEMS2*6
A2 DAHANEOS2*7

A3 DAfHANEM3S2*tI
A4 DA-HANE43t2*9
Bl DA*HANEMS2*l0o
B2 DAHANEOS6*1

B3 DA*HANEMSP2

B4 DA*HANEMS6*3

Residual

Mass

101.90
10230
93.30

101.30
103.40
100.00

104.80
101.30

99.90
103.60
103.00
103.30
10020

99.90
103.50

sampleMass

250.000

250.0000

250.0000

250.0000

250.0000

250.0000

250.0000

250.0000

250.000

250.0000

250.0000

250.0000

250.0000
250.0000

250.000

Release

Mass

5588566960
5375001,67

454766.34

3700399.43

258852264

1337841.19

720680,77

2643202.50

2262221.73

4697482.A3

2642-370.735

6068831.62
1879126.71



Environmental Science & Engineering DATE 07/20/95 STATUS :1

NMPLE ID'S
ARAMETERS

UNITS

ATE
IME

ELIVERY ORDER NUMBER

ELIVERABLE LEVEL

WJRNAROUND TIME

CREEN.GR. ALPHA, (ESTIMATE)
NCI/KG-WET

CIREEN,GR. BETA,(ESTIMATE)
NCI/KG-NET

OISTURE
%WET WT

CETONE
UG/KG-DRY

ENZENE
UO/KG-DRY

ROMODICHLOROKETHANE
tG/KU-DRY

ROMOFORM
0G/KG-DRY

POMOMETHAME
tG/KG-DRY

ARBON DISULFIDE
* G/KG-DRY

ARBON TETRACHLORIDE
tG/KG-DRY

ILOROBENZENE
UG/KG-DRY

ILOROETHAME

0G/KG-DRY
CHLOROETHYLVINYLETHER

tG/KG-DRY
ILOROFORM

tG/KG-DRY
'LOROMETHANE

UG/KG-DRY
IBROMOCHLOROMETRANE

. G/KG-DRY
I-DICHLOROETRANCE

tG/KG-DRY
2-DICHLOROETHANR

0G/KG-DRY
1-DICHLOROETHYLENE

tG/KG-DRY

000007

PROJECT NUMBER 1944022G 0205
FIELD GROUP ANEM3S6

ALL

3/06C023353/06C033353/06Co43663/06Co52453
STORET ANEM356 HANEM3S6
METHOD

07/10/9
15:0

96338
0

95711
0

95712
0

96636
R

96637
R

70320
ASTM-G

75059
8240-0

34237
8240-G

34330
8240-0

34290
8240-a

34416
8240-G

78544
0240-G

34299
8240-U
34304

8240-G
34314

8240-G
34579
8240-0

34318
8240-G
34421

8240-G
34309

8240-G
34499

0240-G
34534

8240-0

II

48H

6.

-<1

(5.

<S.

<1

<5.

<5.

(S.

<1

<S.

<S..

<1

<5..

<S.:

<5.

2 3

5 07/10/95
a 15:25

9 9

I III

R 4ORR

Y Y

Y Y

2 9.6

1 <11

3 <5.5

3 (5.5

3 (5.5

1 Ii1

3 <5.5

3 (5.5

3 <5.5

1 <11

3 <5.5

3 (5.5

1 <11

3 <5.5

3 <5.5

3 (5.5

PROJECT NAME CUM FDERAL-MOD #4
PROJECT MANAGER PATRICK WILBER
LAB COORDINATOR PATRICK WILBER

/06C062453/06C072453/06C083663/06C093663/06C10274
HANEM3S6 HANEM3S6 IANEM3SE

4 5 6

07/10/95
15:40

9

III

48R l

Y

4.0

<10.0

<5.2

<5.2

<5.2

<10.0

<5 .2

<5.2

<5.2

<10.0

<5.2

<5.2

<10.0

<5.2

<5.2

<5.2

34504 <5.3 .5.5 <5.2
8240-G

07/10/95 07/10/95
15:50 16:05

9 9

III III

48R 4811

y y

y y

5.1 4.1

<11 <10.0

<5.3 (5.2

<5.3 (5.2

<5.3 <5.2

<11 <10.0

<5.3 <5.2

<5.3 <5.2

<5.3 <5.2

<11 <10.0

<6.3 <5.2

<5.3 <5.2

<11 <10.0

<5.3 <5.2

<5.3 <5.2

.6.3 <5.2

<5.3 <5.2

IANEM3S6 HANEM3IS HANEM3S6 HANEM3S6
7

07/10/95
16:10

9

III

4 eR

y

y

4.5

<10.0

<5.2

,5.2

<5.2

<10.0

<5.2

<5.2

<5.2

<10.0

<5.2

<5.2

<10.0

<5.2

<5.2

<5.2

<5.2

8

07/11/95
08:15

9 10

07/11/95
09:25

III I II

481R 489R

6.6

<11

<5.4

<5.4

<5.4

<5.4

<5.4

<5.4

<11

<5.4

<5.4

<11

<5.4

<5.4

<5.4

<5.4

6.2

<11

<5. 3

<5.3

<5.3

<5. 3

<5.3

<5.3

<5.3

<5.3

<5.3<5. 3

<5.3

<5.3

07/11/95
08:35

9

III

48IR

y

4.9

<11

<5.3

<5.3

<.I

<5.3

<5.3

<5. 3

<11

<5.3

<5.3

<5.3

<5.3

<5.3

,5.3

ti -

PAGE I



AlMPLE ID'S
ARAMETERS

UNITS

Environmental Science & Engineering DATE 01/20/95 STATUS : PAGE 2

PROJECT NUMBER 1944022G 0205 PROJECT NAME CDM- FDERAL-MOD #4
FIELD GROUP RANEM3S6 PROJECT MANAGER PATRICK WILBER

ALL LAB COORDINATOR PATRICK WIL1ER

3/06C023353/06C033353/06C043663/06C052453/06C062453/06C072453/06C03663/06C093663/06C10274
STORET
METHOD

HANEM3S6 IANEM3S6 HANEMJS6
2 3 4

07/10/95 07/10/95
15:08 15.25

07/10/95
15:40

HANEM3S6
5

07/10/95
15:50

HANEM3S6
6

071/10/95
16-05

HANEM3S6
7

07/10/95
16:10

HANEM 356
a

IAIIEM3S6
9

07/11/95 07/11/95
08:15 08:25

RANEM3S6
10

07/11/95
08:35

,2-DICHLOROETHENE(TOTAL)

UG/KU-DRY
.2-DICHLOROPROPAME

UG/KG-DRY
IS-1.3-DICHLOROPROPENE

0G/KG-DRY
RANS-1,3-DICHLOROPROPENE

ti/KG-DRY
TrYLBENZENE

rG/KG-DRY
HEXANONE

UG/KG-DRY
FTNYLENE CHLORIDE

UO/KG-DRY
THYL ETHYL KETONE

UG/KG-DpY
;THYL ISOBUTYL KETONE

tn/KG-DRY
rYRENE

tG/KG-DRY
1,2,2-TETRACHLOROETHANE

lG/KG-DRY
2TRACHLOROETHENE

0G/KG-DRY
LUENE

UG/KG-DRY
1,1-TRICHLROETHANE

UG/KG-DRY
1,2 -TRICHLROETHANE

UG/KG-DRY
ICHL(ROETHENE

UG/KG-DRY
NYL CHLORIDE

tG/KG-DRY
NYL ACETATE

UG/KG-DRY

LENE,TOTAL
0G/KG-DRY

0

10

96464
8240-U

34544
0240-G

34702
8240-G

34697
8240-G

34374
8240-0

75166
0240-0

34426
8240-0
75078

8240-G
75169

9240-G
15192

0240-0
34519

8240-0
34478

B240-0
34483

8240-0
34509

0240-U
34514

8240-G
34487

8240-0

34495
0240-U
98583

8240-0
45510

8240-U

(5.3 <5.5 <5.2 <5.3 <5.2 <5.2

<5.3 <5.5 <5.2 <5.3 <5.2 <5.2

<5.3 (5.5 <5.2 <5.3 <5.2 <5.2

.5.3 (5.5 <5.2 <5.3

<5.4 <5.3 <5.3

<5.4

<5 4

<5.2 <5.2 <5.4

<5.3 c5.5 <5.2 <5.3 <5.2 <5.2

<11 <10.0 <10.0

<5.3 <5.5 <5.2 c5.3 <5.2 <5.2

<11 10.0 <10.0

<11 <10.0 <10.0

<5.3 <5.5 <5.2 <5.3 <5.2 <5.2 <

<5.3 <5.5

<S.3

<5.3

.5.3

<5.3

<5.2 <5.3

<5.5 <5.2 <5.3

(5.5

<5.5

<5.2 <5.3

<5.2 <5.3

<5.5 <5.2

<5.3 <5.S <5.2

<11 11 <10.0

<11 11 <10.0

<5.3

<5.3

<5.2

<5.2

<5.3 <5.3

<3.3

(5.3

(5.3

<5.3

(5.3<5.4 5.3

<11 <11 <11

<5.4 <5.3 <5.3

<11 <11 <11

<11 <11 <11

5.4 <5.3 <5.3

<5.2 <5.4 <5.3 <5.3

<5.2 <5.4

<5.2 <5.2 <5.4

<5.2

<5.2

<5.2

<5.2

<5.2

<5.2

<11 <10.0 <10.0

<11 <10.0 <10.0

<5.3 <5.5 <5.2 <5.3 <5.2 <5.2

<5.4

<5.4

<5.4

<5.3 <5.3

<3.3 <5,3

(5.3

<5.3

(5.3

5.3

<5.3

<5.3

<11 <11 <11

<11 <11 <11

(5.4 <5.3 <5.3

<11 <11 "10.0

<11 11 <10.0

11 <11 <10.0



ESE Alpha/Beta Screen

Bitch 11e HANFORD SCEENS 71W95. JM
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Environmental Science A Engineering DATE 07/26/95 STATUS PAGE 1PROJaECT NUMBER 19440220 0205 PROJECT NME DIP n OD4FIELD GROUP HAHEM3N6 PRE1 AE CDM FEDERAL-MOD 44
-PPROJECT MANAGER PATRICK WILBER

APLC ID'S LAD COORDINATOR PATRICK WILBER
RAPETERS 3/06C10274
RAMETERS STORET RANEMW

UNITS METHOD 1

E 
-p<iE 07/11/95

08:55

.IVERY ORDER NUMBER 96338 9
0

IVERABLE LEVEL 95711 Iii
0 ('NAROUND TIME 95712 7DAY
0

EENGR. ALPHA, (ESTIMATE) 96634 y
NCr/L f

EEN.GR. BETA, (ESTIMATE) 96635 y
NCI/L R

TONE 81552 36UG/L 8240-a
ZENE 34030

UGA/ 8240-0
MODICHLOROMETHAME 32101 <2.2

f/I, 8240-G
MOFORM 32104 <2.4

UG/L 8240-G
$OMETNANE 34413

UG/L 8240-0
PON DISULFIDE 77041 .4.4

UO/L 8240-0
ION TETRACHLORIDE 32102 <2.6

00/I, 8240-0
IROBENZENE 34301 .1.4

UG/L 8240-G
)ROETRANE 

34311 <8.2
UG/L 8240-G

)ROFORM 32106 <2.5
UG/L 8240-a

ILOROETIYLVINYLETHER 34576 <3.1
DO/L 0240-0

'ROMETHANE 34418 4.4
UG/I. 8240-0

OMOCHLOROMETHANE 32105 <2.3
DO/I 8240-G

i)ICIIIOROETIIANE 34496 (2.5
00/I 8240-0

DICHUWROETHAHE 34531 <2.5
UG/L 8240-G

DICHLOROETHYLENE 34501 <3.2
UG/L 8240-0

HLOROETHENE (TOTAL) 96463 <2.4
UGIL 8240-0



z1.

Environmental Science & Engineering DATE 07/26/95 STATUS : PAGE 2
PROJECT NUMSSR 19440220 0205 PROJECT NAME CDM FEDERAL-MOD 14
FIELD GROUP RANEM3I6 PROJECT MANAGER PATRICK WILBER

ALL LAn COORDINATOR PATRICK WILBER
PLE ID'S 3/06C10274
AMETERS STORET RANEM3WN

UNITS METHOD 1

E 07/11/95
0s,55

-DICHLOROPROPANE 34541 <2.0
UG/L 8240-0

-1,3-DICHLOROPROPEHE 34704 <2.0
UG/L 8240-0

NS-1.3-DICHLOROPROPENE 34699 <1.6
rG/L 8240-0

YLBENZENE 34371 <1.3
UG/L 8240-G

EXANONE 77103 <21
UG/L 8240-0

IYLENE CHLORIDE 34423 <6.4
UG/b 8240-G

'IYL ETHYL KETONE 81595 <10.0
UG/L 8240-0

lYL ISOBUTYL KETONE 11596 <12
DG/L 8240-0

ENS 77128 <0.50
G/L 8240-0

2,2-TETRACHLOROETHANE 34515 <1.5
13/L 8240-G

ACLOROETHENE 34475 <1.9
UG/L 8240-0

'ENE 34010 <1.7
UG/L 0240-0

I-TRICHLOROETRANE 34506 <2.5

UG/L 9240-0
2-TRICHLOROETRANE 34511 <2.8

G/L 8240-0
iLOROETHENE 39180 <3.0

UG/L 8240-0
U CHLORIDE 39175 c4.6

UG/L "l40-G
ACETATE 77057 <10.0

UG/L 8240-G
:ES TOTAL 81551 <3.7

UG/L 8240-G

C)
0Z
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ATTACHMENT D

WASHINGTON DEPART I4F ECOLOGY FORMS:

UST PERMANENT CLOSURE A E ASSESSMENT NOTICE
UST SITE CHECK/SITE AS MENT CHECKLIST



FMkt1 h lI.] t J

I X' : ok

Site ID Number (on invoice or available from Ecology if the tanks are registered): Tanks not registered

Site/Business Name: Hanford 1100 Area

Site Address: Bu ding 1262, U Street Telenhnnp I N/A
Sin.i

Richland
WA 99157

t. ZP-Cod.sla

l k, * q I * M*e l )
Tank ID Closure Date TankCapacity Substance Stored - a

1) Not registered 7/11/95 1125 gal. Tetrachloroethene s

9) Nor registered 7/11/95 1125 gal. Tetrachloroethen E7 I
yet No

_____________________ ____________________Unflhown

Check unknown if no
obvious contamination was
observed and sample
results have not yet been
received from analytical lab

USTOwner/Operator- U.S. Dept. of Energy. Richland Operations, by Joseph Sutey. Director, TI-M

Owners Signature: Telephone: ()

Address: P.o. Box 550, MSIN K8-50
sv t P.O. BoX

Richland, WA 99352-3562
City slat. ZP-Co.

. r -6w V -C - B 0j a:
ServiceProvider Harding Lawson Associates

LicensedSupervisor Donald Lance

Supervisors Signature: 7 2C-
Address: 11R10 SE E'qtzate Way. Suite 250

LcenseNumber. 5000025
Decommissioning ASI ID:32-US-32001689License Number

S re P.O. a..
Bellevue WA 98005iy - Wslae zlP.Cod.

Telephone:(.2.L) 649-8881

Name of Registered Site Assessor Donald Lance

elephone:(Z0j) 649-8881

Addres: - 13810 SE Eastgate Way, Suite 250
si..

Bellevue
cly

P.O. Box
WA 98005

Sia . ZWcn

ECY 0204 *N/A- Not Available -

WA
jy sta

UNDERGROUND STORAGE TANK For Office Use OTEMPORARY/PERMANENT CLOSURE or O
and SITE ASSESSMENT NOTICE

See back of form for instructions Site
Please 2 the appropriate box(es)
Please type or print information

Temporary 77' Permanent Change-In- Site Assessment/
Tank Closure L4 Tank Closure Service Ki Site Check

"111eh10



PLEASE READ CAREFULLY
NC NReturn this completed form to:

Underground Storage
This form is to be completed by the Tank Owner Tank Section
and submitted to Ecology within 30 days of tank Department of Ecology
closure. P. O. Box 47655

Mark the appropriate box(es) for temporary tank closure, Olympia, WA 98504-7655

permanent tank closure, change-in-service, or site assessment.

Permanent Closure and Change-in-Service require a site assessment be performed.

mT INFORMATION :

Fill in the site information. Be sure to include the Ecology site ID number. This number may be found on
the invoice or permit. Include a contact telephone number so any problems may be resolved quickly.

AK NFORMATI:

List the tanks that were closed. Please use tank ID numbers and indicate the date of permanent closure.
Be sure to attach your Underground Storage Tank Permits for any tanks that are now closed.

USTR1 SY*lVWI ER/IPERAt*R:

Please fill in the owner's/operator's name, address, and telephone number. Be sure to sign this form.

List the closure company. Companies that provide UST services MUST be licensed by Ecology. Ask to
see their supervisor's license. Make sure the licensed supervisor signs this form.

ST CIK T A1E1N IT B:

Fill in the site assessor information for permanent closure or change-in-service. Mark the appropriate
box showing whether contamination from the underground tank(s) was or is present at the site. A site
check/site assessment MUST be conducted by a site assessor who is registered with Ecology.

If contamination at the site is found or suspected, the appropriate Ecology Regional Office must be
notified within 24 hours. If the contamination is confirmed, a site characterization report must be
submitted to the regional office within 90 days. If contamination is not confirmed, a site assessment
report must be submitted to the above address within 30 days.

Tanks exempt from notification requirements are:

Farm or residential tanks, 1100 gallons or less, used to store motor fuel for personal 'or
farm use only. The fuel must not be for resale or used for business purposes.

Tanks used for storing heating oil that is used on the premises where the tank is located.

Tanks with a capacity of 110 gallons or less.

Equipment or machinery tanks such as hydraulic lifts or electrical equipment tanks.

Emergency overflow tanks, catch basins, or sumps.



UNDERGROUND STORAGE TANK
Site Check/Site Assessment Checklist

L 0 G Y

For Office Use

Owner #
Site #

When a release has not been confirmed and reported, this Site Check/Site Assessment Checklist must be completedand signed by a person registered with the Department of Ecology. The results of the site check or site assess.ment must be included with this checklist. This form must be submitted to Ecology at the address shown belowwithin 30 days after completion of the site check/site assessment.

STEQ INFORMATUON: Include the Ecology site ID number if the tanks are registered with Ecology. This numbermay be found on the tank owner's invoice or tank permit.

TANK TNFORMATION: Please list all the tanks for which the site check and site assessment is being conducted.Use the tank ID number if available, and indicate tank capacity and substance stored.

REASON FOR CONDUCTING SITE CHECK/SITE ASSESSMENT; Please check the appropriate item.

CHECKLIST: Please initial each item in the appropriate box.

SITE ASSESSOR lNFORMATJON: This form must be signed by theregistered site assessor who is responsible for conducting the site check/
site assessment.

Underground Storage Tank Section
Department of Ecoiogy
P. 0. Box 47655 -
Olympia, WA 98504-7655

BeInI::14101-6 irTtifei,
Site ID Number (on invoice or available from Ecology if the tanks are registered) anks not registei

Site/Business Name: Hanford 1100 Area

Address: uiing 1262, U Street

Richland,

Telephone: (

WA 99 352

Tank ID No. Tank Capacity Substance Stored

1)Not registered 1125 gal. Tetrachloroethene

2) Not revistered 1125 eal. Tetrachloroethene

Check one:
Investigate suspected release due to on-site environmental contamination.
Investigate suspected release due to off-site environmental contamination.
Extend temporary closure of UST system for more than 12 months.
UST system undergoing change-in-service.
UST system permanently closed-in-place.

X UIST system permanently closed with tank removed.
Abandoned tank containing product.

- Required by Ecology or delegated agency for UST system closed before 12/22/88.
Other (describe):

ECY 01-15

ed

N/A*

Only

)

e Suit



Each item of the following checklist shall be initialed by the person registered with the Department of Ecology

whose signature appears below. YES NO

1. The location of the UST site is shown on the vicinity map. x

2. A brief summary of information obtained during the site inspection is provided.

(see Section 3.2 in the Site Assessment Guidance)

3. A summary of UST system data is provided. (see Section 3.1)

4. The soils characteristics at the UST site are described. (see Section 5.2)

5. Is there apparent groundwater in the tank excavation?

6. A brief description of the surrounding land is provided. (see Section 3.1)

7. Information has been provided indicating the number and types of samples collected,

methods used to collect and analyze the samples, and the name and address of the

laboratory used to perform the analyses.

8. A sketch or sketches showing the following items is provided:

- location and ID number for all field samples collected

- groundwater samples distinguished from soil samples (if applicable) Nn

- samples collected from stockpiled excavated soil

- tank and piping locations and limits of excavation pit
------------- - .

- adjacent structures and streets

- approximate locations of any on-site and nearby utilities

9. If sampling procedures different from those specified in the guidance were used, has

justification for using these alternative sampling procedures been provided? Not

(see Section 3.4)

10. A table is provided showing laboratory results for each sample collected including:

sample ID number, constituents analyzed for and corresponding concentration, analytical

method and detection limit for that method.

11. Any factors that may have compromised the quality of the data or validity of the results are

described.

X

x

X

X

X

X

X

X

app 1

X

x ea

K- I- I
12. The results of this site check/site as

regulated substance has occured.

ERnl E.PnrEPERSON REGISTERED WITH ECOLOG

BUSINESSADDRESS: 13810 SE Eastgate Way, Suite 250

Bellevue.

I hereby certify that I have been in res
described above. Persons submitting ft
WAC.

Date

sessment indicate that a confirmed release of x

Harding Lawson Associates

Y FIRMAFFILIATED WITH

TELEPHONE:(2o.6)649-8881

WA STATE ZIP+CODE

onsible charge of performing the site check/ site assessment

Ise information are subject to penalties under Chapter 173-360

Signature of Person Registered with Ecology
page 2

)1e

- 1

icable

98005-4413
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APPENDIX B

ONSITE LABORATORY ANALYTICAL DATA SUMMARY

SCREENING SAMPLES

OI9SUM.RPT125Sep95/PAK



This page intentionally left blank.

019SUM.Rfrr/5Sep95/PAK



TABLE B-1
ONSITE LABORATORY ANALYTICAL DATA

TAR FLOW AREA
SUMMARY

Date WTPH Lead
Sample Number HEIS # Collected (mg/kg) (mg/kg)

EM2/01-CM-001-015 06/26/95 2750 11
EM2/01-CM-002-015 06/26/95 30 8
EM2/01-CM-002-015 (DUPLICATE) 06/26/95 38 7
EM2/01-CM-003-015 06/26/95 ND 7
EM2/01-CM-004-015 06/26/95 ND 5
EM2/01-CM-005-015 06/26/95 ND ND
EM2/01-CM-006-015 06/26/95 ND ND
EM2/01-CM-006-015 (DUPLICATE) 06/26/95 ND ND
EM2/01-CM-007-030 06/27/95 ND 6
EM2/01-CM-008-030 06/27/95 ND 5
EM2/01-CM-009-030 06/27/95 ND ND
EM2/01-CM-0]0-075 06/27/95 ND ND
EM2/01-CM-011-045 06/27/95 5 7
EM2/01-CM-012-045 (BD) 06/27/95 12 6
EM2/01-CM-013-045 06/27/95 9 5
EM2/01-CM-014-045 06/27/95 18 6
EM2/01-CM-015-060 06/27/95 16 6
EM2/0I-CM-016-060 06/27/95 11 5
EM2/01-CM-017-030 06/27/95 9 ND
EM2/01 -CM-0 17-030 (DUPLICATE) 06/27/95 11 ND
EM2/01-CM-018-000 06/27/95 142 6
EM2/01-CM-019-075 06/27/95 49 6
EM2/01-CM-020-070 06/27/95 ND 5
EM2/01-CM-021-075 06/27/95 ND ND
EM2/01 -CM-021-075 (DUPLICATE) 06/27/95 ND ND
EM2/01-CM-022-007 06/28/95 465 121
EM2/01-CM-023-090 06/28/95 ND 9
EM2/01 -CM-024-070 06/28/95 ND 9

TBL B-I/2SSep95/DBE B-1



TABLE B-1 (Continued)
ONSITE LABORATORY ANALYTICAL DATA

TAR FLOW AREA
SUMMARY

Date WTPH Lead

Sample Number HEIS # Collected (m/g (m/k)

EM2/01-CM-025-105 06/28/95 ND 5

EM2/01-CM-026-030 06/28/95 ND 7

EM2/01-CM-027-025 06/28/95 ND 6

EM2/01-CM-028-01 5 06/28/95 ND 10

EM2/01 -CM-029-015 06/28/95 82 10

EM2/01-CM-030-020 06/28/95 30 9

EM2/0 -CM-031-015 06/28/95 ND 8

EM2/01-CM-031-015 (DUPLICATE) 06/28/95 ND 8

EM2/01-CM-032-WC 06/28/95 2970 6

EM2/01-CM-033-WC 06/28/95 6980 8

EM2/0 1-CM-034-WC 06/28/95 2630 7

EM2/01-CM-035-01 5 06/28/95 ND 18

EM2/0-CM-03 6-045 06/28/95 ND ND

EM2/01-CM-037-045 _06/28/95 ND ND

EM2/0 1 -CM-03 8-020 06/28/95 ND ND

EM2/01-CM-039-040 06/28/95 ND 7

EM2/0 1-CM-040-025 06/28/95 ND 10

EM2/0 1-CM-04 1-030 _____ 06/28/95 ND 8

EM2/01-CM-042-030 (BD) 06/28/95 ND ND

EM2/01I-CM-042-030 (DUPLICATE) ______06/28/95 ND ND

EM2/0 1 -CM-043-WC ______06/28/95 1340 7

EM2/01I-CM-044-WC _____ 06/28/95 672 ND

EM2/0 1-CM-045-090 _____ 06/29/95 ND ND

EM2/01I-CM-046- 105 06/29/95 ND 8

EM2/0 -CM-047-0 10 06/29/95 409037

EM2/01-CM-048-01 5 _____ 06/29/95 ND 5

EM2/0 1-CM-049-I 00 _____ 06/29/95 34 16

EM2/0 1-CM-050-020 _____ 06/29/95 ND ND

B-2TBL B-1/2SSep95/DBE



TABLE B-1 (Continued)
ONSITE LABORATORY ANALYTICAL DATA

TAR FLOW AREA
SUMMARY

I1 Date WTPH, Lead
Sample Number HEIS # Collected (mg/kg) (mg/kg)

EM2/01I-CM-OS 1-165 _______06/29/95 3960 19
EM2/O1-CM-052-02_ 06/29/95 ND 6
EM2/01 -CM-052-o2o (DUPLICATE) _____ 06/29/95 ND 8
JEM2/01-CM-053-o15 06/29/95 ND 6
EM2/0 -CM-054-1 65 _06/29/95 ND 9
EM2/O]-CM-055o02o ______06/29/95 ND 7
EM2/O1-CM-056-ol015____ 06/29/95 21 7
EM2/01-CM-057-ols ______06/29/95 20 9
EM2/0 I-CM-058-045 __ 06/29/95 ND ND
EM2/01-CM-059-045 __ 06/29/95 ND 6
EM2/01I-CM-060-045 

_____ 06/29/95 ND 13
EM2/0l-CM-061-o3o 0____ 06/29/95 ND 6
EM2IO I-CM-062-075 _____ 06/29/95 ND 25
EM2/01-CM-063-12o 

______ 06/29/95 ND 12
EM2/O1 -CM-064- 105 06/29/95 ND 7
EM2/01-CM-065-1o 00____ 06/29/95 23 ND
EM2/01-CM-06s-loo (DUPLICATE)______ 06/29/95 23 ND
EM2/01I-CM-066-090 _____ 06/29/95 ND ND
EM2/01I-CM-067-020 

_______06/29/95 ND 16
EM2/01I-CM-067-02o (DUPLICATE) _____ 06/29/95 ND 13
EM2/0 1-CM-068-0 15 _____ 06/30/95 ND ND
EM2/O-CM-069-O15 _06/30/95 ND 13
EM2/O I-CM-070-WC 06/30/95 2430 NA
EM2/0 1-CM-071I-WC _____ 06/30/95 1550 NA
EM2IO 1-CM-072-WC _____ 06/30/95 1260 NA
EM2/01-CM-072-WC _06/30/95 983 NA
EM2/01-CM-073-wC 06/30/95 345 NA

EM2/0I -CM-074-WC 6/30/95 810 NA

TBL f-1/2SSep95/DBE B-3



TABLE B-i (Continued)
ONSITE LABORATORY ANALYTICAL DATA

TAR FLOW AREA
SUMMARY

Date WTPPH Lead

Sample Number HEIS # Collected ( (m gg)

EM2/01-CM-075-WC _06/30/95 780 NA

EM2/0 -CM-076-WC 06/30/95 1930 NA

EM2/01-CM-077-WC _06/30/95 1210 NA

EM2/01-CM-078-270 06/30/95 ND ND

EM2/0I -CM-079-060 1 06/30/95 86 7

EM2/01-CM-080-210 06/30/95 ND 6

EM2/01-CM-OS1-045 06/30/95 ND 7

EM2/01-CM-081-045 (DUPLICATE) 06/30/95 ND 8

EM2/0 1 -CM-082-060 07/05/95 ND ND

EM2/01-CM-083-020 _07/05/95 ND ND

EM2/0 -CM-054-030 07/05/95 ND ND

EM2/O1-CM-OS5-020- ______07/05/95 ND 9

EM2/01-CM-0S5-020 (DUPLICATE) 07/05/95 ND 10

EM2/01-CM-0S6- 120 07/05/95 28 17

EM2/01-CM-087-1 50 _____07/05/95 ND 9

EM2/01-CM-0S8-180 (BD13) 07/05/95 ND 10

EM2/0I-CM-059- 150 07/05/95 ND 18

EM2/0l -CM-090-075 _____ 07/05/95 ND 9

EM2/0 I -CM-09 1-150 ___07/05/95 ND 7

EM2/01I-CM-092- 150 _____ 07/05/95 ND ND

EM2/01-CM-093-130 ______07/05/95 ND 7

EM2/0 -CM-094-105 07/05/95 ND 10

EM2/01-CM-095-075 ____07/05/95 ND 10

EM2/01-CM-095-075 (DUPLICATE) 07/05/95 ND 11

EM2/0 I -CM-096- 135 ____07/05/95 ND ND

EM2/0 I -CM-097- 120 ___07/05/95 ND 8

EM2/01 -CM-09-1 80 07/05/95 ND 16

EM2/0I-CM-099-10 (BD) M 0 514

B-4
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TABLE B-1 (Continued)
ONSITE LABORATORY ANALYTICAL DATA

TAR FLOW AREA
SUMMARY

Date WTPH Lead
Sample Number HEIS # Collected (mL/kg) (mg/kg)

EM2/01-CM-100-060 07/05/95 ND ND
EM2/01-CM-101-WC 07/05/95 280 6
EM2/01-CM-102-WC 07/05/95 1010 ND
EM2/01-CM-103-120 07/06/95 415 9
EM2/01-CM-104-120 07/05/95 ND ND
EM2/01-CM-105-120 07/05/95 ND ND
EM2/01-CM-106-150 07/05/95 ND ND
EM2/01-CM-107-140 07/05/95 ND ND
EM2/01-CM-108-160 07/05/95 ND 8
EM2/01-CM-109-165 07/05/95 ND ND
EM2/01-CM-]10-020 07/05/95 322 ND
EM2/01-CM-11-Ig8 07/05/95 ND 10
EM2/01-CM-1j2-185 07/05/95 ND ND
EM2/01-CM-113-1 5 B0G326 07/06/95 ND 7
EM2/01-CM-I14-025 B0G327 07/06/95 ND 13
EM2/01-CM-115-02o B0G328 07/06/95 23 13
EM2/01-CM-i 16-185 BOG329 07/06/95 ND ND
EM2/01-CM-117-150 BOG400 07/06/95 ND 9
EM2/0 1-CM- 18-060 BOG42 07/06/95 ND 12
EM2/01-CM- 19-070 BOG402 07/06/95 ND ND
EM2/01-CM-12o-070 BOG403 07/06/95 ND ND
EM2/01-CM-120-070 (DUPLICATE) 07/06/95 ND ND
EM2/0I-CM-121-070 BOG404 07/06/95 ND ND
EM2/01-CM-122-080 BOG405 07/06/95 ND ND
EM2/01-CM-123-060 BOG406 07/06/95 ND ND
EM2/01-CM-124-065 BOG407 07/06/95 ND ND
EM2/01-CM-125-065 BOG408 07/06/95 ND ND
EM2/01-CM-126-065 BOG409 07/06/95 ND ND

TBL R-1(255ep95/DBE B-5



TABLE B-1 (Continued)
ONSITE LABORATORY ANALYTICAL DATA

TAR FLOW AREA
SUMMARY

Date WTPH Lead

Sample Number HEIS # Collected (mg/kg) (mg/kg)

EM2/01-CM-127-055 BOG410 07/06/95 ND ND

EM2/01-CM-127-055 (DUPLICATE) 07/06/95 ND ND

EM2/01-CM-128-025 BOG411 07/06/95 ND ND

EM2/01-CM-129-045 BOG412 07/06/95 ND ND

EM2/01-CM-130-045 BOG413 07/06/95 ND ND

EM2/01-CM-130-045 (DUPLICATE) 07/06/95 ND ND

EM2/01-CM-131-030 BOG414 07/06/95 ND ND

EM2/01-CM-132-020 BOG415 07/07/95 ND ND

EM2/01-CM-133-015 BOG416 07/07/95 ND ND

EM2/01-CM-134-035 BOG417 07/07/95 271 ND

EM2/01-CM-135-045 BOG418 07/07/95 ND ND

EM2/01-CM-136-035 BOG419 07/07/95 ND ND

EM2/01-CM-137-050 BOG420 07/07/95 63 ND

EM2/01-CM-138-040 BOG421 07/07/95 ND ND

EM2/01-CM-139-060 BOG422 07/07/95 ND ND

EM2/01-CM-140-020 BOG423 07/07/95 52 ND

EM2/01-CM-140-020 (DUPLICATE) 07/07/95 59 ND

EM2/01-CM-141-060 BOG424 07/07/95 ND 6

EM2/01-CM-142-015 BOG425 07/07/95 ND ND

EM2/01-CM-143-060 BOG426 07/07/95 ND ND

EM2/01-CM-143-060 (DUPLICATE) 07/07/95 ND ND

EM/01-CM-144-020 BOG427 07/07/95 32 ND

EM2/01-CM-145-030 BOG428 07/07/95 ND ND

EM2/01-CM-146-030 BOG429 07/07/95 ND ND

EM2/01-CM-147-WC BOG430 07/07/95 ND ND

EM2/01-CM-148-075 BOG431 07/07/95 25 ND

EM2/01-CM-149- 110 BOG432 07/07/95 ND ND

EM2/01-CM-150-015 BOG433 07/07/95 ND ND

TBL BI/25Sp5/DBE B-6



TABLE B-1 (Continued)
ONSITE LABORATORY ANALYTICAL DATA SUMMARY

TAR FLOW AREA

Date WTPH Lead
Sample Number HEIS # Collected (mg/kg) (mL/kz]

EM2/01-CM-150-015 (DUPLICATE) 07/07/95 ND ND
EM2/01-C-oI-185 BOG436 07/07/95 ND ND
EM2/01-C-03-040 BOG438 07/07/95 ND ND
EM2/01-C-04-060 BOG440 07/07/95 ND ND
EM2/01-C-05-025 BOG441 07/07/95 ND ND
EM2/01-C-06-020 BOG442 07/07/95 34 ND
EM2/01-C-07-075 BOG443 07/07/95 25 ND
EM2/01-C-08-120 BOG444 07/07/95 ND ND
EM2/01-C-09-185

EM2/01-C-10-135
EM2/01-C-10-135 (DULICATE)

B445 07/07/95 NDx

B046 07/07/95 ND x

ND Not Detected
(DUPLICATE) Duplicate analysis by onsite laboratorv
(BD) Blind duplicate of sample immediately preceding this sample and submitted to the onsite laboratoryNA Not analyzed

TBL B-lf25Sep9S/DEE B-7
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TABLE B-2
ONSITE LABORATORY ANALYTICAL DATA SUMMARY

1240 SUSPECT SPILL AREA

Lead
Sample Number Date Collected (mg/kg)

EM3/01-CM-001-010 07/07/95 79

EM3/01-CM-002-010 07/07/95 94

EM3/01-CM-003-020 07/07/95 6

EM3/01-CM-004-025 07/07/95 9

EM3/01-CM-005-020 07/07/95 510

EM3/01-CM-006-025 07/07/95 156

EM3/01-CM-007-020 07/07/95 169

EM3/01-CM-008-015 07/07/95 68

EM3/01-CM-009-015 07/07/95 554

EM3/01-CM-010-010 07/07/95 2360

EM3/01-CM-01 1-0 10 07/07/95 6930

EM3/0 I -CM-0 11-010 (DUPLICATE) 07/07/95 6000

EM3/01-CM-012-005 07/07/95 754

EM3/01-CM-013-005 07/07/95 846

EM3/01-CM-014-005 07/08/95 219

EM3/01-CM-015-005 07/08/95 194

EM3/01-CM-016-005 07/08/95 126

EM3/01-CM-017-005 07/08/95 541

EM3/01-CM-018-WC 07/08/95 11

EM3/01-CM-018-WC (DUPLICATE) 07/08/95 10

EM3/01-CM-019-060 07/08/95 10

EM3/01-CM-020-040 07/08/95 10

EM3/01-CM-021-005 07/08/95 1050

EM3/01-CM-022-015 07/08/95 221

EM3/01-CM-023-040 07/08/95 26

EM3/01-CM-024-005 07/08/95 6780

EM3/01-CM-025-040 07/08/95 10

EM3/01-CM-026-025 07/08/95 10

B-8
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TABLE B-2 (Continued)
ONSITE LABORATORY ANALYTICAL DATA SUMMARY

1240 SUSPECT SPILL AREA

Lead
Sample Number Date Collected (mg/kg)

EM3/01-CM-027-015 07/08/95 166

EM3/01-CM-028-025 07/08/95 ND

EM3/01-CM-029-025 07/08/95 ND

EM3/01-CM-030-025 (BD) 07/08/95 ND

EM3/01-CM-030-025 (DUPLICATE) 07/08/95 ND

EM3/01-CM-031-040 07/08/95 ND

EM3/01-CM-032-015 07/08/95 56

EM3/01-CM-033-015 07/08/95 132

EM3/01-CM-034-025 07/08/95 10

EM3/01-CM-035-020 07/08/95 124

EM3/01-CM-036-030 07/08/95 ND

EM3/01-CM-037-030 07/08/95 8

EM3/01-CM-038-030 (DB) 07/08/95 9

EM3/01-CM-038-030 (DUPLICATE) 07/08/95 10

EM3/01-CM-039-020 07/08/95 1860

EM3/01-CM-040-020 07/08/95 63

EM3/0 I -CM-041-020 07/08/95 190

EM3/01-CM-042-015 07/08/95 1030

EM3/01-CM-043-045 07/08/95 ND

EM3/01-CM-044-045 07/08/95 ND

EM3/01-CM-045-045 07/08/95 ND

EM3/01-CM-046-020 07/08/95 37

EM3/01-CM-046-020 (DUPLICATE) 07/08/95 40

EM3/01-CM-047-015 07/12/95 30

EM3/01-CM-048-015 07/12/95 418

EM3/01-CM-049-015 07/12/95 42

EM3/01-CM-049-015 (DUPLICATE) 07/12/95 37

EM3/01-CM-050-015 07/13/95 189

B-9tbl b-2/ lAug95/DBE



TABLE B-2 (Continued)
ONSITE LABORATORY ANALYTICAL DATA SUMMARY

1240 SUSPECT SPILL AREA

Lead
Sample Number Date Collected (mg/kg)

EM3/01-CM-051-015 07/13/95 244

EM3/01-CM-051-015 (DUPLICATE) 07/13/95 261

EM3/01-CM-052-o15 07/13/95 ND
EM3/01-CM-053-O5 07/13/95 ND

EM3/01-C-01-045 07/08/95 13
EM3/01-C-03-045 07/08/95 18

EM3/01-C-04-045 07/08/95 14

EM3/01-C-05-045 07/08/95 15
FM3/01 -('-06-045 0h/OS/9q5 1

ND
(DUPLICATE)
(BD)

Not Detected
Duplicate analysis by onsite laboratory
Blind duplicate of sample immediately preceding this sample and submitted to the onsite laboratory

B-10tbl b-2/I IAug95/DBE



TABLE B-3
ONSITE LABORATORY ANALYTICAL DATA

1240 FRENCH DRAIN
SUMMARY

Date WTPH Lead Chromium
Sample Number Collected (m2/ks) (mg/kg) (/k

EM3/02-CM-001-WC 7/11/95 133000 738 962
EM3/02-CM-002-WC 7/11/95 ND 22 ND
EM3/02-CM-003-WC 7/11/95 127 ND ND
EM3/02-CM-004-WC 7/11/95 3230 ND ND
EM3/02-CM-005-WC 7/11/95 22400 ND ND
EM3/02-CM-005-WC (DUPLICATE) 7/11/95 18000 ND ND
EM3/02-CM-006-004 07/12/95 433 ND ND
EM3/02-CM-007-320 07/12/95 36 ND ND
EM3/02-CM-008-1 10 07/12/95 28 ND ND
EM3/02-CM-009-1 10 07/12/95 141 ND ND
EM3/02-CM-01o-320 07/12/95 39 ND ND
EM3/02-CM-01 1-520 07/12/95 394 19 ND
EM3/02-CM-012-320 07/12/95 734 12 ND
EM3/02-CM-013-535 07/12/95 3120 15 ND
EM3/02-CM-014-300 07/12/95 101 16 ND
EM3/02-CM-015-300 07/12/95 ND ND ND
EM3/02-CM-015-300 (DUPLICATE) 07/12/95 ND ND ND
EM3/02-CM-016-550 07/13/95 ND 14 ND
EM3/02-CM-017-015 07/13/95 ND 19 ND
EM3/02-CM-017-o15 (DUPLICATE) 07/13/95 ND 15 ND
EM3/02-CM-018-o15 07/13/95 ND 6 ND
EM3/02-C-01-200 07/13/95 ND ND ND
EM3/02-C-03-200 07/13/95 ND ND ND
EM3/02-C-04-400 07/13/95 ND ND ND
EM3/02-C-05-150 07/13/95 ND ND ND
EM3/02-C-06-200 07/13/95 ND ND ND
EM3/02-C-07-200 07/131/95 NND D
EM3/02-C-08-300 07/12/95 101 16 ND

TBL B-3/1 IAug95IDBE B-11



TABLE B-3 (Continued)
ONSITE LABORATORY ANALYTICAL DATA SUMMARY

1240 FRENCH DRAIN

Date WTPH Lead Chromium
Sample Number Collected (mg/kg) (mg/kg) (mg/kg)

EM3/02-C-09-300 07/12/95 ND ND ND

EM3/02-C-10-550 07/13/95 ND 14 ND

ND Not Detected
(DUPLICATE) Duplicate analysis by onsite laboratory

B-12TBL B-3/11Aug95/DBE
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OFFSITE LABORATORY ANALYTICAL DATA SUMMARY

WASTE CHARACTERIZATION SAMPLES
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TABLE C-1
OFFSITE LABORATORY ANALYTICAL DATA SUMMARY

WASTE CHARACTERIZATION SAMPLES

SITE Tar Flow Area Tar Flow Area 1240 Suspect Spill 1240 Suspect Spill 1240 French Drain 1240 French
Area Area Drain

SAMPLE # EM-2101-W-o1-0 EM-2/01-W-02-0 EM-3/w0-W-01-0 EM-3/01-W-02-0 EM-3/02-W-01-0 EM-3/02-W-02-0
HEIS # BOG434 BOG 435 BOG 459 BOG 460 BOG 486 BOG 487DATE COLLECTED 7/6/95 7/6/95 7/14/95 7/14/95 7/13/95-/14/OD/ANALYTE 7/13/95

(mg/kg)

6010/7000
Barium
Chromium
Lead

8240

8270
Bis(2-eihylhexyl)
Phthalate

8080
DDT
DDE
PCB-1254

TCLP-6010/7000 (g/L)
Lead
Chromium

Gross Alpha/Beta-9310
Gross CPM
Background
pCilg

Gamma Spectroscopy ESp
SOP ER-130 (pCile)
Cesium-134
Radium-226

mg/kg
ND
NA
CPM
pCilg

= milligrams per
= Not Detected

567
7.23
4.44
ND

0.170

ND
ND
ND

ND
NA

NA
NA
NA

NA
NA

-- - - _ __ __ __I

60.6
7.28
6.29

ND

0.210

ND
ND
ND

ND
NA

NA
NA
NAI I

71.9
51.4
176

ND

ND

0.009
ND

0.120

3.52
NA

0.35/3.9
0.16

0,00/0.01I

76.1

33.0
112

ND

ND

0.009

ND
0.039

4
NA

0.25/3.2

0.06
0. 00/0.01I

62.7

6.08
5.60

ND

0.630

ND
0.001l

ND ND

ND)
ND

0.25/2.35

0.12
0.00/0.01

NA 0.0 0.044 0.019 0.030A 10.4 10.4 1 0.3 0.4

kilogram unless noted otherwise.

Not Analyzed
Counts per minute
PicoCuries per gram

44.2
3.68
2.31
ND

0.150

ND

ND
ND

0.25/2 .45

0.24
0.()(/().01
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APPENDIX D

DATA SETS USED FOR APPLICATION OF ATTAINMENT CRITERIA
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DATA SET FOR
TABL -1

APPLICATION of ATTAINMENT
1240 FRENCH DRAIN

CRITERIA,

SAMPLE TPH LEAD CHROMIUM REMARKS SAMPLE TPH LEAD CHROMIUM REMARKS
NUMBER NMECONCENTRATION CONCENTRATION

(mg/kg) I (mg/kg)

CM-001-WC 133,000 738 962 Excavated CM-015'-300 10 2.5 5

CM-002-WC ND 22 ND Excavated CM-016-550 10 14 5

CM-003-WC 127 ND ND Excavated CM-017-015 NA NA NA Waste
Characterization

CM-004-WC 3,230 ND ND Excavated CM-018-015 NA NA NA Waste
-_ - - -- - - - .- Characterization

CM-005-WC 22,400 ND ND Excavated C-01-200 130 4.53 6.05

CM-006-400 433 ND ND Excavated C-02-200 50 3.66 6.35

CM-007-320 36 ND ND Excavated C-03-200 50 3.53 5.35

CM-008-1l0 28 ND ND Excavated C-04-400 50 1.54 5.19

CM-009-1O 141 ND ND Excavated C-05-150 50 3.12 4.88

CM-010-320 39 ND ND Excavated C-06-200 50 3.9 10.3
CM-0f 1-520 394 19 ND Excavated C-07-200 50 2.04 4.56

CM-012-320 734 12 ND Excavated C-08-300 50 2.6 4.89

CM-013-535 3,120 15 ND Excavated C-09-300 50 2.29 4.2

CM-014-300 101 16 5 C-010-550 50 1.79 4.06

NOTES:
* indicates average of duplicate samples.
For samples which were collected from
statistics.

areas later excavated, or waste characterization samples, sampling results were not used in final

3. When not detected, concentrations used for statistical purposes are 0.5 times detection limit.

I.
2.



TABLE D-2
DATA SET FOR APPLICATION OF ATTAINMENT CRITERIA,

1240 SUSPECT SPILL AREA

SAMPLE LEAD REMARKS SAMPLE LEAD REMARKS
NUMBER CONCENTRATION NUMBER CONCENTRATION

(mg/kg) (mg/kg)

CM-001-010 79 CM-019-060 10

CM-002-O0 94 CM-020-040 10

CM-003-020 6 CM-021-005 1050 Excavated

CM-004-025 9 CM-022-015 221

CM-005-020 510 Excavated CM-023-040 26

CM-006-025 156 Excavated CM-024-005 6,780 Excavated

CM-007-020 169 Excavated CM-025-040* 10

CM-008-015 68 Excavated CM-026-025 10

CM-009-015 554 Excavated CM-027-015 166

CM-010-010 2,360 Excavated CM-028-025 2.5

CM-011-010' 6,465 Excavated CM-029-025 2.5

CM-012-005 754 Excavated CM-030-025 2.5

CM-013-005 846 Excavated CM-031-040 2.5

CM-014-005 219 CM-032-015 56

CM-015-005 194 CM-033-0l5 132

CM-016-005 126 CM-034-025 10

CM-017-005 541 Excavated CM-035-020 124

CM-018-WC 11 Waste CM-036-030 2.5
Characterization



DATA SET FOR
TABLE D-1 utinued)

APPLICATION oF ATTAINMENT
1240 SUSPECT SPILL AREA

CRITERIA,

SAMPLE LEAD REMARKS SAMPLE LEAD REMARKS
NUMBER CONCENTRATION NUMBER CONCENTRATION

(m g/kg) (mg/kg)

CM-037-030 8 CM-051-015 252 Excavated
CM-038-030 9 CM-052-015 2.5

CM-039-020 1,860 Excavated CM-053-015 2.5

CM-040-020 63 C-01-045 3.96

CM-041-015 190 C-02-045 3.79

CM-042-015 1,030 Excavated C-03-045 3.64

CM-043-045 2.5 C-04-045 3.82

CM-044-045 2.5 C-05-025 3.27

CM-045-045 2.5 C-06-045 3.65

CM-046-020 38 C-07-045 3.74

CM-047-015 30 C-08-025 5.59

CM-048-015 418 Excavated C-09-045 3.74

CM-049-015 39 C-010-045 5.20

CM-050-015 189 Excavated C-09-030 3.74

NOTES:
1. * indicates an average of duplicate samples.
2. For samples which were collected from areas later excavated, sampling results were not used in final statistics.
3. When not detected, concentrations used for statistical purposes are 0.5 times detection limit.



DATA SET
TABLE D-3

FOR APPLICATION OF ATTAINMENT
TAR FLOW AREA

CRITERIA

SAMPLE TPI LEAD REMARKS SAMPLE TPH LEAD REMARKS
NUMBER NUMBER

CONCENTRATION CONCENTRATION
(mg/kg) (mg/kg)

CM-001-015 2,750 11 Excavated2  CM-019-075 49 6

CM-002-015' 34 7 Excavated CM-020-070 10 5

CM-003-015 io, 7 CM-021-075* 10 2.5

CM-004-015 10 5 CM-022-007 465 121 Excavated

CM-005-015 10 2.5' CM-023-090 10 9

CM-006-015' to 2.5 CM-024-070 10 9

CM-007-030 10 6 CM-025-105 10 5

CM-008-030 10 5 CM-026-030 10 7

CM-009-030 10 2.5 CM-027-025 10 6

CM-010-075 10 2.5 CM-028-015 10 10

CM-0l1-045 5 7 CM-029-015 82 10

CM-012-045 12 6 CM-030-020 30 9

CM-013-045 9 5 CM-031-015' 10 8

CM-014-045 18 6 CM-032-WC 2,970 6

CM-015-060 16 6 CM-033-WC 6,980 8

CM-016-060 11 5 CM-034-WC 2,630 7

CM-017-030* 10 2.5 CM-035-WC 10 18

CM-018-000 142 6 Waste Characterization CM-036-045 to 2.5



TABLE D-3 ntinued)
DATA SET FOR APPLICATION OF ATTAINMENT CRITERIA,

TAR FLOW AREA

SAMPLE TPH LEAD REMARKS SAMPLE TPH LEAD REMARKS
NUMBER NMECONCENTRATION CONCENTRATION

(mg/kg) (mg/kg)

CM-037-045 10 2.5 CM-055-020 10 7

CM-038-020 10 2.5 CM-056-015 21 7 Excavated

CM-039-040 10 7 CM-057-015 20 9

CM-040-025 10 10 CM-058-045 10 2.5

CM-041-030 10 8 CM-059-045 10 6

CM-042-030' 10 2.5 CM-060-045 10 13

CM-043-WC 1,340 7 Waste Characterization CM-061-030 10 6

CM-044-WC 672 2.5 Waste Characterization CM-062-075 10 25

CM-045-090 10 2.5 CM-063-120 10 12

CM-046-105 10 8 CM-064-105 10 7

CM-047-O0O 4,090 37 Excavated CM-065-100* 23 2.5

CM-048-015 10 5 Excavated CM-066-090 10 2.5

CM-049-100 34 16 Excavated CM-067-020 10 14

CM-050-020 2.5 CM-068-015 10 2.5

CM-051-165 3,960 19 Excavated CM-069-015 10 13

CM-052-020 10 7 CM-070-WC 2,430 NA 4  Waste Characterization

CM-053-015 10 6 CM-071-WC 1,550 NA Waste Characterization

CM-054-165 10 9 CM-072-WC' 1,260 NA Waste Characterization



TABLE D-3 (continued)
DATA SET FOR APPLICATION OF ATTAINMENT CRITERIA,

TAR FLOW AREA

MARKS SAMPLE TPH LEAD REMARKS
NUMBER NUMBER

CONCENTRATION CONCENTRATION
(mg/kg) I (mg/kg)

CM-073-WC 345 NA Waste Characterization CM-091-150 10 7

CM-074-WC 810 NA Waste Characterization CM-092-150 10 2.5

CM-075-WC 780 NA Waste Characterization CM-093-130 10 7

CM-076-WC 1,930 NA Waste Characterization CM-094-105 10 10

CM-077-WC 1,210 NA Waste Characterization CM-095-075* 10 10

CM-078-270 10 2.5 CM-096-135 10 2.5

CM-079-060 86 7 CM-097-120 10 8

CM-080-210 10 6 CM-098-180 10 16

CM-081-045* 10 7 CM-099-180 10 14

CM-082-060 10 2.5 CM-100-060 10 2.5

CM-083-020 10 2.5 CM-101-WC 6

CM-084-030 10 2.5 CM-102-WC 6

CM-085-020* 10 9 CM-103-120 415 9 Excavated

CM-086-120 28 17 CM-104-120 10 2.5

CM-087-180 10 9 CM-105-120 10 2.5

CM-088-180 10 10 CM-106-150 10 2.5

CM-089-150 10 18 CM-107-140 10 2.5

CM-090-075 10 9 CM-108-160 10 8



DATA SET FOR
TABLE D-3 , intinued)

APPLICATION OF ATTAINMENT
TAR FLOW AREA

CRITERIA,

SAMPLE TPHI LEAD REMARKS SAMPLE TPH LEAD REMARKS
NUMBER NMECONCENTRATION CONCENTRATION

(mg/kg) (mg/kg)

CM-109-165 10 2.5 CM-127-055' 10 2.5
CM-1 10-020 322 2.5 CM-128-025 10 2.5

CM-Ill1-18O 10 10 CM-129-045 10 2.5
CM-112-185 10 2.5 CM-130-045* 10 2.5
CM-II3-185 10 7 CM-131-030 10 2.5
CM-114-025 10 13 CM-132-020 10 2.5
CM-115-020 23 13 CM-133-015 10 2.5
CM-1 16-185 10 2.5 CM-134-035 271 2.5
CM-I 17-150 10 9 CM-135-045 10 2.5
CM- 1_8-060 10 12 CM-136-035 10 2.5
CM-1 19-070 10 2.5 CM-137-050 63 2.5
CM-120-070* 10 2.5 CM-138-040 10 2.5
CM-121-070 10 2.5 CM-139-060 10 2.5
CM-122-080 10 2.5 CM-140-020' 55 2.5
CM-123-060 10 2.5 CM-141-060 10 6
CM-124-065 10 2.5 CM-142-015 10 2.5
CM-125-065 10 2.5 CM-143-060 10 2.5
CM-126-060 10 2.5 CM-144-020 32 2.5



DATA SET FOR
TABLE D-3 (continued)

APPLICATION OF ATTAINMENT CRITERIA,
TAR FLOW AREA

SAMPLE TPH LEAD REMARKS SAMPLE TPH LEAD REMARKS

NUMBER CONCENTRATION NUMBER CONCENTRATION
(mglkg) (mg/kg)

CM-145-030 10 2.5 C-05-025 50 3.02

CM-146-030 10 2.5 C-06-020 50 3.03

CM-147-WC 10 2.5 C-07-075 50 3.50

CM-148-075 25 2.5 C-08-120 50 5.40

CM-149-110 10 2.5 C-09-185 50 4.54

CM-150-OI 10 2.5 C-10-135 50 3.06

C-01-185 50 3.70

C-02-185 50 3.67

C-03-040 50 3.21

C-04-060 50 2.87 __________

NOTES:
I. * indicates average of duplicate samples.
2. For samples collected in areas later excavated, sampling results were not used in final statistics.

3. When not detected, concentrations used for statistical purposes are 0.5 times detection limit.

4. NA = Not analyzed.



APPENDIX E

USACE NORTH PACIFIC DIVISION LABORATORY
QUALITY ASSURANCE REPORT



This page intentionally left blank.

OI9SUM.RPTJ25Sep95IPAK



DEPARTMENT OF THE ARMY
NORTH PACIFIC DIVISION LABORATORY

CORPS OF ENGINEERS
1491 N.W. GRAHAM AVENUE

TROUTDALE. OREGON 97060-503

September 05. 1995

Paul Karas
CDM Federal Programs Corporation
1010 Jadwin Avenue
Richland Washington 99352

Dear Mr. Karas,

Enclosed, completing all analyses requested to date, are reports of analytical data for the Hanford
1100 Area EM-2/EM3 Remediation project, sampled by CDM Federal Programs Corporation on July
06 through 14, 1995. Included are:

a. Enclosure 1, Chemical Quality Assurance Report.

b. Enclosure 2, Original QA report numbers 9077 and 9083 from ARDL, Inc.

c. Enclosure 3, Original CENPD-ET-EN-L Sample Cooler Receipt forms.

Reference original project reports; DOE-Hanford EM2 Site I-Level rn-July 1995, DOE-Hanford
EM2 Site I-Level IV-July 1995, DOE-Hanford EM3 Site I-Level Il-July 1995, DOE- Hanford EM3
Site I-Level IV-July 1995, DOE-Hanford EM3 Site 2-Level rn-July 1995, DOE-Hanford EM3 Site
2-Level IV-July 1995, DOE-Hanford EM3 Site 6-Level IfI-July 1995, DOE-Hanford EM3 Site 6-
Level IV-July 1995, DOE-Waste Characterization-(EM2/0I-)-Level rn-July 1995, DOE-Waste
Characterization-(EM3/0I-)-Level fi-July 1995, and DOE-Waste Characterization-(EM3/02-) Level
ifi-July 1995 from Environmental Science & Engineering (ES&E), Inc. and 49961 and 50119 from
Sound Analytical Services (SAS), Inc., submitted to your office by the laboratory.

Please contact Dr. Ajmal Ilias at (503) 669-0246 if you have any questions.

Sincerely,

Enclosures TY J. SEEMAN, Director
North Pacific Division Laboratory



CENPD-ET-EN-L (95-0342) 05 SEP 95

CHEMICAL QUALITY ASSURANCE REPORT

HANFORD 1100 AREA EM-2/EM-3 REMEDIATION

1. SUMMARY:

a. The primary laboratory data are accepted based on the majority of acceptable internal
quality control (QC) and quality assurance (QA) data agreements except for the following
qualifications. The presence of acetone detected in rinsate EB-EM3/06-C-10-274 (ES&E
report DOE-Hanford EM3 Site 6-Level III-July 1995), methylene chloride in soil sample
EM3/01-W-01-0 (ES&E report DOE-Waste Characterization-(EM3/02)-Level III-July
1995), and Bis-(2-ethylhexyl)phthalate in samples EM2/01-W-01-0 and EM2/01-W-02-0
(ES&E report DOE-Waste Characterization-(EM2/0 1)-Level III-July 1995), and EM3/02-
W-01-0 and EM3/02-W-02-0 (ES&E report DOE-Waste Characterization-(EM3/02)-
Level III-July 1995) should be considered due to laboratory contamination as the sample
levels were less than ten times that detected in the associated method blanks. The lead
data in the twenty soil samples associated with the MS and MSD of sample EM3/01-C-
10-045 should be considered as low estimates due to very low percent recoveries (ES&E
reports DOE-Hanford EM3 Site 1-Level IIl-July 1995, DOE-Hanford EM3 Site 1-Level
IV-July 1995, DOE-Hanford EM3 Site 2-Level III-July 1995, DOE-Hanford EM3 Site 2-
Level IV-July 1995). The integrity of sixteen WTPH soil samples and the accompanying
nnsate could have been compromised before analysis due to low cooler temperatures
(SAS report # 50119).

b. The project and QA data comparisons are shown in Tables II through IV. All data
agree.

2. BACKGROUND: The samples were collected on July 6 through 8 and 10 through
14, 1995 and were received by the analytical laboratories on July 8, 13, 14, 15 and 20,
1995.

3. OBJECTIVES:

a. Forty-six soil samples and four rinsates were collected from the site to determine
the extent of the chemical contamination.

b. Four soil samples were submitted to evaluate the project laboratories' data.
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4. PROJECT ORGANIZATION:

a. The samples were collected by CDM Federal Programs Corporation, Richland,

Washington.

b. The project samples were analyzed by Environmental Science & Engineering

(ES&E), Inc., Gainsville Florida and Sound Analytical Services (SAS), Inc., Tacoma,
Washington.

c. The QA samples were analyzed by Applied Research & Development Laboratory

(ARDL), Inc., Mt. Vernon. Illinois.

5. ANALYTICAL REFERENCES:

Number Title Date

a. SW-846, Third Test Methods for Evaluating Solid Waste - 8/93

Edition Final Update

b. WTPH 418.1 Mod. State df Washington TPH Analytical 4/92
Methods for Soil and Water

6. EVALUATION OF THE PROJECT LABORATORY'S DATA:

a. Surrogate Recoveries: All surrogate recoveries were within EPA or laboratory

established (LE) quality control (QC) limits and are acceptable.

b. Matrix Spike (MS). Matrix Spike Duplicate (MSD). Continuing Calibration

Verification Standards (CCVS) Post Spike (PS) and Laboratory Control Sample (LCS)

Recoveries: All MS. MSD, CCVS, PS and LCS recoveries were within EPA,
Washington State Department of Ecology (WSDOE) or LE QC limits and are acceptable

with the following exceptions. Seven of eleven compound spikes in each of the soil

semi-volatile organics (BNA) LCS, MS and MSD in batch G62577 were above their

respective EPA QC limits. The Bis-(2-ethylhexyl)phthalate data for samples EM2/01-W-

01-0 and EM2/01-W-02-0 (ES&E report DOE-Waste Characterization-(EM2/01)-Level

III-July 1995) should be considered as high estimates. Five of eleven BNA compound

spikes in the LCS and six of eleven in each of the MS and MSD for batch G62751 were

-2-
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above their respective QC limits. Bis-(2-ethylhexyl)phthalate data for samples EM3/02-
W-0l-0 and EM3/02-W-02-0 (ES&E report DOE-Waste Characterization-(EM3/02)-
Level III-July 1995) should be considered as high estimates. The percent recoveries of
lead in the soil MS and MSD of sample EM3/01-C-10-045 were 21.2 and 22.7,respectively, below EPA QC limits. The lead data in the twenty associated soil samples
should be considered as low estimates (ES&E reports DOE-Hanford EM3 Site I-Level
III-July 1995, DOE-Hanford EM3 Site I-Level IV-July 1995. DOE-Hanford EM3 Site 2-
Level III-July 1995, DOE-Hanford EM3 Site 2-Level IV-July 1995). The percent
recovery for Gross a in the MS for batch G2866 (ES&E reports DOE-Waste
Characterization-(EM3/0I)-Level III-July 1995 and DOE-Waste Characterization-
(EM3/02)-Level III-July 1995) was 65.3, slightly below LE QC limits of 7-129. The
laboratory data are acceptable based on acceptable recoveries for the LCS and MSD.

c. Laboratory Duplicates: All relative percent differences (RPD) were within EPA.
WSDOE or LE QC limits and are acceptable.

d. Project Blind Duplicates: Project blind duplicate data are shown in Tables II through
V. All data agree and are comparable.

e. LaboratoryBlanIkS: All laboratory method blanks were free of targeted analytes with
the following exceptions. Estimated levels of methylene chloride at 2.2 ppb, acetone at6.2 ppb and 1,1,2.2-tetrachloroethane at 0.35 ppb were found in the volatile organic
compounds (VOC) method blank associated with rinsate EB-EM3/06-C-10-274 (ES&E
report DOE-Hanford EM3 Site 6-Level III-July 1995). The acetone detected in thisrinsate, at a level of 36.0 ppb, should be considered due to laboratory contamination asthis level is less than ten times the concentration found in the associated method blank.Estimated levels of methylene chloride at 3.8 ppb, and acetone at 19 ppb were found inthe soil VOC method blank associated with batch G62699 (ES&E reports DOE-Hanford
EM3 Site 6-Level III-July 1995 and DOE-Hanford EM3 Site 6-Level IV-July 1995).
Sample data are not effected as none of the thirty-five targeted analytes were detected inthe associated soil samples. Estimated levels of methylene chloride at 1.6 ppb, and
acetone at 2.9 ppb were found in the soil VOC method blank associated with batchG62630 (ES&E report DOE-Waste Characterization-(EM2/01)-Level III-July 1995).
Sample data are not effected as none of the thirty-five targeted analytes were detected inthe associated soil samples. Estimated levels of methylene chloride at 3.5 ppb, methylethyl ketone at 1.7 ppb and acetone at 2.9 ppb were found in the soil VOC method blank
associated with batch G62832 (ES&E reports DOE-Waste Characterization-(EM3/01)-
Level III-July 1995 and DOE-Waste Characterization-(EM3/02)-Level III-July 1995).The presence of methylene chloride at a level of 5.7 ppb in soil sample EM3/01-W-01-0

-3-
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(ES&E report DOE-Waste Characterization-(EM3/02)-Level III-July 1995) should be
considered due to laboratory contamination as this level is less than ten times the
concentration found in the associated method blank. Estimated levels of Bis-(2-
ethylhexyl)phthalate at 39 ppb and di-n-butylphthalate at 37 ppb were detected in a soil
semi-volatile organics (BNA) method blank associated with samples EM2/01-W-01-0
and EM2/01-W-02-0 (ES&E report DOE-Waste Characterization-(EM2/01)-Level III-
July 1995). The presence of Bis-(2-ethylhexyl)phthalate at 170 and 210 ppb should be
considered due to laboratory contamination as these levels are less than ten times that
detected in the associated method blank. Bis-(2-ethvlhexvl)phthalate at a level of I10
ppb was detected in a soil BNA method blank associated with samples EM3/01-W-01-0
and EM3/01-W-02-0 (ES&E report DOE-Waste Characterization-(EM3/01)-Level III-
July 1995) and EM3/02-W-01-0 and EM3/02-W-02-0 (ES&E report DOE-Waste
Characterization-(EM3/02)-Level III-July 1995). Bis-(2-ethylhexyl)phthalate was not
detected in samples EM3/01-W-01-0 and EM3/01-W-02-0 (ES&E report DOE-Waste
Characterization-(EM3/01)-Level III-July 1995) and sample data are not effected. The
presence of Bis-(2-ethylhexyl)phthalate in EM3/02-W-01-0 and EM3/02-W-02-0 (ES&E
report DOE-Waste Characterization-(EM3/02)-Level III-July 1995) at levels of 630 and
150 ppb, respectively, should be considered due to laboratory contamination as these
levels are less than ten times that detected in the associated method blank. Lead at a level
of 19.8 ppb and chromium at a level of 6.3 ppb were detected in a TCLP metals method
blank associated with samples EM3/01-W-01-0 and EM3/01-W-02-0 (ES&E report
DOE-Waste Characterization-(EM3/01)-Level III-July 1995) and EM3/02-W-0l-0 and
EM3/02-W-02-0 (ES&E report DOE-Waste Characterization-(EM3/02)-Level III-July
1995). Lead and chromium were not detected in samples EM3/02-W-01-0 and EM3/02-
W-02-0 (ES&E report DOE-Waste Characterization-(EM3/02)-Level III-July 1995) and
sample data are not effected. The lead data for samples EM3/01-W-0l-0 and EM3/01-W-
02-0 (ES&E report DOE-Waste Characterization-(EM3/01)-Level III-July 1995) at levels
of 3520 and 1400 ppb, respectively, should be accepted as these levels are greater than
ten times that detected in the associated method blank.

f. Rinsate Blanks: Rinsate blank data are show in Tables I-a through I-d. All rinsates
were free of targeted analytes with the exception of EB-EM3/06-C-10-274 in Table I-d.
The presence of acetone in this rinsate should be considered due to laboratory
contamination as this analyte was also detected in the laboratory method blank. The
absence of targeted analytes in the rinsate blanks indicates that proper decontamination
procedures were followed during sampling.

g. Holding Times and Detection Limits and Mass Calibration/Tuningp: All holding times,
detection limits and instrument calibrations met method requirements.

-4-
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h. Chai Qf ustoy: All Chain of Custody (COC) records met requirements per U.S.
Army Corps of Engineers ER- 1100-1-263 with the following exception. The temperature
of a cooler received at SAS, Inc., was 0.0 C. below USACE recommended range of 4 +
20C (SAS report # 50119). The integrity of the sixteen soil samples and the
accompanying rinsate could have been compromised before analysis.

i. Overall Evaluation of the Project Laboratory Dat: Overall, the project data are
accepted except for the following qualifications. Acetone detected in rinsate EB-
EM3/06-C-10-274 should be considered due to laboratory contamination as the level was
less than ten times the concentration found in the associated method blank.(ES&E report
DOE-Hanford EM3 Site 6-Level III-July 1995). The presence of methylene chloride in
soil sample EM3/01-W-01-0 (ES&E report DOE-Waste Characterization-(EM3/02)-
Level III-July 1995) should be considered due to laboratory contamination as the level
was less than ten times the concentration found in the associated method blank. The
presence of Bis-(2-ethylhexyl)phthalate in samples EM2/01 -W-0 1-0 and EM2/01 -W-02-0
(ES&E report DOE-Waste Characterization-(EM2/01)-Level III-July 1995), and EM3/02-
W-01-0 and EM3/02-W-02-0 (ES&E report DOE-Waste Characterization-(EM3/02)-
Level III-July 1995) should be considered due to laboratory contamination as the levels
were less than ten times that detected in the associated method-bhmks. The lead data in
the twenty soil samples associated with the MS and MSD of sample EM3/01-C-10-045
should be considered as low estimates due to very low MS and MSD percent recoveries
(ES&E reports DOE-Hanford EM3 Site I-Level III-July 1995, DOE-Hanford EM3 Site
I-Level IV-July 1995, DOE-Hanford EM3 Site 2-Level III-July 1995, DOE-Hanford
EM3 Site 2-Level IV-July 1995). The temperature of a cooler received at SAS, Inc., was
0.0 *C, below USACE recommended range of 4 ± 20C (SAS report # 50119). The
integrity of the sixteen WTPH soil samples and the accompanying rinsate could have
been compromised before analysis.

7. EVALUATION OF THE QA LABORATORIES' DATA: All laboratory method
blanks were free of targeted analytes. Holding times and detection limits met method
requirements with one exception. Extraction of the WTPH sample QA-EM2/OIC-01-185
occurred four days past the recommended holding time (ARDL report # 9077). The
WTPH data for this sample should be considered a low estimate. MS, MSD and LCS
percent recoveries were within EPA or WSDOE QC limits with the following exceptions.
The recovery of lead in the MSD of QA-EM2/01-C-01-185 was above EPA QC limits
(ARDL report # 9077). Data are acceptable based on acceptable MS and LCS recoveries.
The recovery of lead in the MSD of QA-EM3/02-C-01-200 was below EPA QC limits
(ARDL report # 9083). Data are acceptable based on acceptable MS and LCS recoveries.
All RPDs were within acceptable QC limits. All Chain of Custody (COC) records met

-5-



CENPD-ET-EN-L (95-0342)
Chemical Quality Assurance Report

requirements per U.S. Army Corps of Engineers ER-1100-1-263 with the following
exceptions. VOC sample QA-EM3 106-C-01-335 was kept at CENPD-ET-EN-L as both
containers had approximately I cm of head space (ARDL report # 9077). The
temperature of one cooler received at CENPD-ET-EN-L was 1.9 0C, below USACE
recommended range of 4 ± 20C (ARDL report # 9077). The integrity of the soil sample
QA-EM3/02-C-01-200 could have been compromised before analysis. Overall, the QA
laboratory's data are accepted with the above notations.

8. PROJECT AND QA LABORATORIES' DATA COMPARISON: All data
comparisons are shown in Tables II through IV. All data agree and are comparable.

9. PROBLEMS ENCOUNTERED/CORRECTIVE ACTION TAKEN:

a. No sample control sheets were submitted to CENPD-ET-EN-L for determining the
presence of project blind duplicates. Attempts to contact CENPW were not successful.
CDM Federal Programs Corporation was contacted and supplied the necessary
information.

b. According to the COC attached to SAS report # 50119, WTPH samples EM2/01-W-
01-0 and EM2/01-W-02-0 were sampled on 7/14/95. The COC for samples sent to ES&E
with the same sample numbers had the sampling date as 7/6/95. CDM Federal Programs
Corporation was contacted and replied that the samples were taken from the same site but
at different times. A complete explanation will be sent to CENPW.

c. In the case narrative of a project laboratory report, ES&E DOE-Hanford EM3-Site I-
Level III-July 1995, the incorrect prefix EM3/06- was used. The correct prefix should be
EM3/01-.

d. A project laboratory report, SAS report # 50119, mislabeled the samples 50119-15
and 50119-16 on page two. These numbers should correspond to EM2/01-W-01-0 and
EM2/01-W-02-0, respectively.

-6-
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PRIMARY RINSATE BLANK RESULTS

Table I-a

Project: Hanford 1100 Area EM-2/EM-3 Matr
Primary Laboratory: Sound Analvtical Services. Inc.

Prefix: EB-M2)/QI-

1. Method: Washington Total Petroleum Hydrocarbon (PA 418.1 Mod.)

Analytes Detected

WTPH

Primary Lab
C-01-185_

ND

ND = Not detected

SUMMARY: The absence of the targeted analyte in the primary rinsate blank indicates that
proper decontamination procedures were followed during sampling.

2. Method: Total Lead (EPA 7421)
Primary Laboratory: FS&E Inc

Units:agd Jppb)

Analytes Detected

Lead

Primary Lab
C-01-185

ND

SUMMARY: The absence of the targeted analyte in the primary rinsate blank indicates that
proper decontamination procedures were followed during sampling.

Detection
Limits

1.0

Detection
Limits

2.0

ix: Water

Units: mz/d Jpn2M)_
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PRIMARY RINSATE BLANK RESULTS

Table I-b

Hanfnrd 1100 Area EM-2/EM-3 Matrix: Water Prefix: EB-EM3/01-
Primary Laboratory: ESE. Inc.

Method: Total Lead

Analytes Detected

Lead

(FPA 7421)

Primary Lab
C-01-045

ND

Units: ug/L (ppb)

Detection
Limits

2.0

ND = Not detected

SUMMARY: The absence of the targeted analyte in the primary rinsate blank indicates that

proper decontamination procedures were followed during sampling.

Project:.



CENPD-ET-EN-L (95-0342)

PRIMARY RINSATE BLANK RESULTS

Table 1-c

Project: Hanford 1100 Area EM-2/EM-3 Matrix: Water Prefix: EB-EM3I
Primary Laboratory: Sound Analytical Services. Inc.

1. Method: Washington Total Petroleum Hydrocarbon (EPA 418.1 Mod.) Units:tMgJ1ppm)

Analytes Detected

WTPH

Primary Lab
C-0 1-200

ND

ND = Not detected

SUMMARY: The absence of the targeted analyte in the primary rinsate blank indicates thatproper decontamination procedures were followed during sampling.

2. Method: Total Chromium and Lead (EPA 7421) Units: ugd.gpphJPrimary Laboratory: FS&.F Inc,

Analytes Detected

Chromium
Lead

Primary Lab
C-0 1-200

ND
ND

SUMMARY: The absence of the targeted analytes in the primary rinsate blank indicates thatproper decontamination procedures were followed during sampling.

Detection
Limits

1.1

Detection
Limits

10.0
2.0
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PRIMARY RINSATE BLANK RESULTS

Table I-d

Project: Hanford 1100 Area FM-2/fEM-3
Primary Laboratory: FSF. Inc.

Matrix: Water Prefix: EB-EM3/06-

Method: Volatile Organic Conmounds (EPA 8240) Units: u/l (nnbl

Analytes Detected

Acetone

Primary Lab
C-10-274

36 B

Detection
Limits

9.0

B = Found in method blank at a level of 6.2 ppb

SUMMARY: The presence of acetone in the primary rinsate should be considered due to

laboratory contamination as this analyte was also detected in the associated primary laboratory
method blank. The absence of the other thirty-four targeted analytes in the primary rinsate blank

indicates that proper decontamination procedures were followed during sampling.

1
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COMPARISON OF PRIMARY BLIND DUPLICATE AND QA RESULTS

Table 1I

Project: Hanford 1100 Area EM-2/EM-3
Primary Laboratory: ESE. Inc.

Method: Total Lead (EPA 3050/7421f

_ Matrix: Soil Prefix: EM3/01-
QA Laboratory: ARDL. Inc

Units: mn'/Kg (npm)

Analytes Detected

Percent Solids

Primary Lab
C-01-045

3.96

91.4

C-02-045

3.79

91.1

ND = Not detected

SUMMARY: The primary blind duplicate and QA data agree within a factor of two with each
other and are comparable.

Detection
Limits

0.2

QA Lab
C-01-045

4.6

Detection
Limits

0.11

89.8
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COMPARISON OF PRIMARY BLIND DUPLICATE AND QA RESULTS

Table III

Hanford 1100 Area EM-2/EM-5 Matrix: Soil Prefix: EM2/0l-
Primary Laboratory: Sound Analytical Services. Inc. QA Laboratory: A RDl

Washington
Total Petroleum Hydrocarbon (EPA9071/418.1 Mod.) Units: mi/Kptnm)

Primary Lab
Analvtes Detected

WTPH

Percent Solids

ND = Not detected

SUMMARY: The primary blind duplicate data agree. The QA data confirms the primary blind

duplicate data.

2. Method: Total Lead (EPA 3050/742_1 Units: mg/Kg (npm)

Primary Laboratory:

Analytes Detected

Lead

Percent Solids

ccp&r Tn

Primary Lab
C-01-185

3.70

96.4

C-02-185

3.67

96.3

SUMMARY: The primary blind duplicate and QA data agree within a factor of two with each

other and are comparable.

Project:.

1. Method:

Tnc

C-01-185

ND

96.16

Detection
Limits

100

C-02-185

ND

96.49

QA Lab
C-01-185

14.3

Detection
Limits

10.4

96.4

Detection
Limits

0.2

QA Lab
C-01-185

4.0

Detection
Limits

0.10

96.4

Inc,
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COMPARISON OF PRIMARY BLIND DUPLICATE AND QA RESULTS

Table IV

Project:. Hanford 1100 Area EM-2/FM-3
Primary Laboratory: Sound Analytical Services

Matrix: Soil Prefix: FM3/02-
.Inc. QA Laboratory: ARDL. Inc.

1. Method:
Washington
Total Petroleum Hydrocarbon (EPA9071/418.1 Mod.) Units: ma Ka (tom)

Primary Lab
Analytes Detected

WTPH

Percent Solids

C-01-200

130

95.18

C-02-200

ND

Detection
Limits

100

95.19

QA Lab
C-01-200

82.8

Detection
Limits

10.6

93.9

ND = Not detected

SUMMARY: The primary blind duplicate data agree within a factor of two with each other or
their detection limits.

2. Method: Total Chromium and Iend (EPA 3050/6010.7421
Primary Laboratory:

Analytes Detected

PS&F Inc

Primary Lab
C-01-200 C-02-200

Detection
Limits

Units: mg/Kg (npm)

QA Lab
C-01-200

Detection
Limits

Chromium
Lead

Percent Solids

6.05
4.53

94.4

6.35
3.66

94.6

1.0
0.2

3.7
5.3

0.53
0.53

93.9

SUMMARY: The primary blind duplicate and QA data agree within a factor of two with each
other and are comparable.
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COMPARISON OF PRIMARY BLIND DUPLICATE RESULTS

Table V

Hanford 1100 Ares FM-2/FM-3 Matrix: Soil Prefix: EM3/06-
Primary Laboratory: ESE Inc.

Method: Volatile Organic Comnnounds (EPA g240) Units: ug/Kg (ppb)

Primary Lab
Analytes Detected

Percent Solids

ND = Not detected

SUMMARY: The primary blind duplicate results agree and are comparable.

Project:.

C-02-335

ND

C-01-335

ND

94.1

Detection
Limits

5.3-11

93.8


